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ABSTRACT 
Authentic learning (AL) is defined as non-conventional, holistic, problem-based, 
learner-centred education which involves self-directed inquiry, critical thinking 
and reflections in real-world settings (Keppell, et al. 2002). Diagnostic imaging is 
a discipline which uses ionizing radiation to produce medical radiographic images 
of the body in order to diagnose disease (Ball & Price, 1993:3; The Free 
Dictionary. [s.a.]). The images are produced by health care professionals known 
as radiographers. Radiography learners need to be technically competent and 
clinically ready for employment in imaging facilities upon graduation. Effective 
education is required for learners to obtain skills to graduate as competent 
radiographers. Radiography education entails both theoretical and practical 
facilitation in order to become competently skilled radiographers. Knowledge 
transfer from theory to practice is essential and requires the learner to learn 
authentically. 
Radiography education in Namibia utilises a conventional teaching method which 
has been criticised for its teacher-centred approach (De Bruijn & Leeman, 
2011:694; Maina, 2004:5). AL approaches such as evidence and problem-based 
learning techniques can be utilised to bridge the theory-practice gap (Sim & 
Radloff, 2009:205). In the Namibian context, a transition to AL could aid learner 
radiographers to close the gap between theory and its clinical application, 
allowing for the development of learner radiographers who are clinically 
competent and who can provide an improved imaging service to patients. 
However, little is known about radiography learner learning experiences at a 
national university in southern Africa and limited research has been conducted 
internationally in the radiography domain regarding the learning experiences of 
radiography learners. AL is therefore a largely unexplored strategy in radiography 
education and a model to address this knowledge gap was warranted. 
Radiography programmes cannot simply adopt any learning model used in health 
care professions and AL has not been applied to a specific educational model 
(Rule, 2006:1) except for the nursing teaching and learning model in clinical 
practice. AL approaches should be applied in radiography education to possibly 
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assist learners in becoming competent in clinical practice and as a result optimise 
imaging services to patients. 
The purpose of this qualitative, theory-generating, descriptive and contextual 
research study was to develop, describe, operationalise and evaluate a model to 
facilitate the process of AL in diagnostic radiography education in Namibia. 
The study was conducted in three phases. Each phase incorporated different 
steps. In the first phase, current literature was explored to identify, define, classify 
and analyse the central themes of AL that could be transferred to a radiography 
education context. EBSCOHOST, EMERALD, HINARI, MEDLINE, PUBMED and 
SCIENCE DIRECT were used to search for information. The sources used were 
not older than 20 years and keywords such as radiography teaching, educational 
model, diagnostic imaging training were used. The researcher identified three 
central themes of AL by familiarising herself with the current literature. The 
concepts were defined, using dictionaries and subject literature, and classified, 
and relationship statements were compiled to enable the development of the 
conceptual map. 
The second phase encompassed the development, description and evaluation of 
the model to facilitate AL. During step 1 of this phase the model was developed 
based on the conceptual map. Each part of the model was described and during 
step 2 the model was evaluated through critical reflection. 
Operationalisation of the model formed the final phase of the study. During step 
1, guidelines were developed to operationalise the model. In step 2, the model 
was operationalised on first-year diagnostic radiography learners. A total 
population sample was used which included the 28 learners enrolled in the first 
academic year in the radiography programme, 26 of whom agreed to participate. 
Learners were exposed to two AL activities and provided information regarding 
their experiences with reference to these activities. The process of operationali-
sation included the integration of the concepts of the model, their essential 
attributes and the relationship statements into the learning activities. Data was 
collected through naïve sketches and fieldwork based on the model which was 
developed. The researcher analysed the data obtained from the participants 
using Moustakas’s procedure for data analysis method. Three main themes were 
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derived from the participant naïve sketches and the field notes: Learners prefer 
AL activities because these are interesting and enjoyable and provide learners 
with a better understanding of the content, group work is beneficial during AL 
because learners are actively involved, their knowledge and skills improve, they 
learn from their peers and they learn about professional and ethical conduct while 
the educator facilitates learning; and practical demonstration is a meaningful 
manner in which to apply theory to practice in the real-world situation, resulting in 
competence. An independent coder verified the themes. The model was 
assessed using Chinn and Kramer’s suggested five generic questions 
(2011:197). 
Finally, conclusions, challenges and recommendations were stated. 
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INTRODUCTION AND OVERVIEW 
 
1.1 BACKGROUND TO THE NAMIBIAN EDUCATION CONTEXT 
The above quotation is a reminder of the legacy of a visionary leader, Ntate 
Nelson Rholihlahla Mandela. These sentiments of Nelson Mandela are echoed 
in Namibian policy in the form of a document adopted in 2004 named Vision 2013 
(Office of the Prime Minister, Namibia, 2004). This document consists of 
programmes and strategies to enable the country to achieve its national goals. 
The President of the Republic of Namibia at the time, Dr Sam Nuujoma, stated 
that the purpose of this document is to advance the quality of life of Namibians 
by 2030. It concentrates on eight themes to reach Namibia’s long-term vision. 
The propelling force for achieving the objectives of Vision 2030 are education, 
science and technology, health and development, sustainable agriculture, peace 
and social justice and gender equality. One of the broad strategies for Vision 2030 
is “providing full and appropriate education at all levels”. The researcher believes 
that the development of a model to facilitate authentic learning (AL) for diagnostic 
radiography education, proposed in the next chapters, may contribute to achieve 
the goals of Vision 2030 by providing more appropriate education to radiography 
learners in Namibia and can, in turn, potentially improve imaging services 
provided to patients in Namibia. 
Namibian education has received considerable criticism in local publications. As 
far back as 2016, The Namibian newspaper reported inconsistency between 
theoretical knowledge and practice which may lead to unemployable Namibian 
graduates (Hailonga-Van Dijk, 2006:1). The reason for this inconsistency may be 
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that the higher education system in Namibia concentrates more on theory and 
less on graduates gaining work experience. This type of system potentially 
deprives learners of the ability to think critically and to be creative. The author 
advised that the educational system should use experience and reflection to 
merge theory and practice. This practice would enable learners to critically 
evaluate their circumstances and provide them with the required knowledge, 
skills and motivation to actively contribute to and alter their situation to improve 
society. 
More recently, a newspaper article published in 2017 (Kamwanyah, 2017:1–3) 
criticised the Namibian education curriculum for being colonial and irrelevant to 
the requirements of the Namibian learner. The author suggested that the 
curriculum change to better suit the Namibian context to develop learners who 
are capable of improving Namibia as a whole. This change would facilitate 
teaching, learning and research to be significant, appropriate and authentic to the 
Namibian context. 
However, any improvements to Namibian education, must take heed of the 
challenges inherent in the school system which then impact on higher education. 
Grade 12 learners in Namibia are reported to perform poorly in their final school 
examinations due to insufficient proficiency in the English language (Sibanda, 
2016:1). A lack of libraries, laboratories and suitably qualified educators is also 
reported as a challenge within the school system (Shipanga, 2011:1). Similarly in 
higher education, the poor performance of Namibian nursing students has been 
attributed to factors connected to knowledge, skills and expertise (Amoomo, 
2014:3). A possible solution to effectively breach the gap between theory and 
practice and so overcome learner challenges, is innovative teaching and learning 
approaches. Examples of these approaches are blended learning, problem-
based learning and experiential learning. AL is also one of the approaches that 
can potentially be used for this purpose (Stewart & Wubbena, 2014:153). 
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1.2 BACKGROUND TO DIAGNOSTIC RADIOGRAPHY 
EDUCATION IN NAMIBIA 
Diagnostic imaging is a discipline which uses ionizing radiation to produce 
medical radiographic images of the body to diagnose disease. These images 
provide information about the internal anatomy and physiology of the human body 
(Ball & Price, 1993:3; The Free Dictionary [s.a.]). The images are produced by 
health care professionals known as radiographers. Radiography learners need to 
be technically competent and clinically ready for employment in imaging facilities 
upon graduation. Effective education is required for learners to acquire these 
skills and to graduate as competent radiographers. Radiography education 
entails both theoretical and practical facilitation to become clinically and 
theoretically competent and skilled radiographers. 
Radiography education at the university concerned was established in 1992 with 
funding by the World Health Organization (WHO). Initially, the programme was 
offered as a three-year diploma programme enrolling five first-year learners per 
year. In 2009, the four-year degree programme was introduced, enrolling 10 
learners per year. The first degree holders graduated in April 2012 and currently 
15–25 students are enrolled in the first year of study. At present, this degree is 
offered only at the main campus in Windhoek. Since radiography education 
consists of both theoretical and practical training, learners should be proficient in 
both areas to obtain the degree. Knowledge transfer from theory to practice is 
essential since radiography is a skills-based profession that arguably requires the 
learner to learn authentically. 
The university concerned has a teaching and learning policy (University of 
Namibia, 2013b) (Appendix A) as well as an assessment policy (University of 
Namibia, 2013a) (Appendix B) in which authentic teaching and learning is 
emphasised. Traditionally, radiography educators are radiographers who are not 
necessarily equipped with formal teaching qualifications to impact on their 
teaching pedagogies employed. This potentially limits the extent to which the 
policies of the university concerned may be realised. As a solution, the university 
concerned offers a higher education diploma for which two radiography lecturers 
are currently registered. The institution also offers short courses and workshops 
where staff members can improve their educational skills. The practical 
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component of the programme at the university concerned involves the facilitation 
of clinical skills in two teaching clinical imaging facilities. Clinical instruction is 
supported by one clinical facilitator employed by the university concerned who is 
responsible for guiding approximately 50 students. The development of clinical 
competency among the learners of the university concerned may be impacted by 
a lack of infrastructure such as virtual teaching programmes, simulated 
programmes and technology-assisted teaching which has become commonplace 
in many radiography programmes worldwide (Chen et al., 2017:1429; Price, 
2009:185 & 186). 
After several years of lecturing radiography learners at the university concerned, 
the researcher has received several verbal complaints from both senior 
radiographers in the imaging fraternity as well as from graduates themselves, that 
newly qualified radiographers are not satisfactorily competent after graduation. 
This phenomenon is also reported in international radiography literature such as 
Wilberforce (2010:7). Reasons for this could be that the radiography programme 
lacks critical reflection or the curriculum is not designed in a way that 
encompasses professional, academic and personal characteristics required by 
radiographers (Wilberforce, 2010:7). Furthermore, the change in the role from 
student to professional, involving skills and responsibilities, the modification in 
relationships and changed expectations could also be reasons for graduates not 
being competent. Mackay, Anderson and Hogg (2008:229) identify gaps in the 
curriculum and inappropriate curriculum content as reasons for graduates not 
being well prepared for practice. The supervisors of the latter study pointed out 
insufficiencies in graduate competence relating to a deficiency of confidence and 
decision making, among other reasons (Mackay, et al., 2008:229). The same 
challenges may be observed in the Namibian context. 
The researcher has verbally verified from learners that theory taught during 
lectures does not always correlate to what radiographers practise in the imaging 
facilities. Other sources site similar conditions. In the Bleiker, Knapp and 
Frampton (2011:236 & 237) study a challenge to connect theory and practice was 
found and second-year students had difficulty remembering theory taught to them 
in the first year of study. Andersson, Christensson, Jakobsson, Fridlund and 
Brostrőm (2012:7) state that unintended customary behaviour may influence 
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clinical practice and this may be an obstacle for newly qualified radiographers to 
apply their theoretical knowledge in clinical practice. These conditions may also 
be relevant to Namibian radiography learners and graduates. 
The researcher believes that learners are the essence of an education institution 
and should be observed not as individuals, but as a whole. The learner is not only 
a learner at the university, but also has other needs. These are, for example, 
spiritual, personal, financial, physical, accommodation, to mention a few. In other 
words, it is not only the aspects of education which influence learning, but also 
other factors that will be described below. In the Namibian context most learners 
pay for their studies using government loans and their living conditions are often 
unconducive to learning. For example, some of the learners live in informal 
settlements with no access to basic electricity or water supply. Availability of 
transport money to and from the university as well as clinical practice sites are 
often raised as a problem. In addition, some students may have an inner 
motivation to achieve and others not. Therefore, some may be focused on their 
studies and others not. The researcher has taught school leavers as well as more 
mature students and has observed that some school leavers who are registered 
in the first academic year have challenges in transitioning from high school to 
university, such as academic responsibility, being away from home for the first 
time and social freedom. 
In the Namibian setting, some of the radiography learners are the first in their 
families to enrol at a tertiary institution. They are therefore respected even by the 
elders in the community and they would be the ones supporting and encouraging 
younger members of society to obtain a tertiary qualification. They may also be 
regarded as role models in the community and the ones who would financially 
support other family members who want to study in future. Although this scenario 
may be observed as an encouragement for learners to perform well at university 
level, the unfortunate reality is that the lack of family or guardian support and/or 
motivation may result in these learners performing poorly at university. 
Some learners may not be interested in radiography as a profession. The 
researcher has encountered learners who stated that they were studying 
radiography because their parents or guardians forced them to study, they only 
wanted to earn a reasonable salary, they were accepted into the radiography 
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programme and had no other choice of tertiary education, and radiography was 
not their first choice of study. The list can go on. These may be demotivating 
factors in learning. In addition, the radiographers of the Britton, Pieterse and 
Lawrence (2017:31) study note that students lack interest in the profession and 
professionalism and radiographers are concerned about the future of the 
profession. 
The researcher is concerned that most graduates from the Namibian radiography 
programme are assumed to have become stagnant upon obtaining their diploma 
or degree. They may feel satisfied working as diagnostic radiographers and do 
not feel the need to develop themselves further. Stagnancy in radiography is 
reported by Britton et al. (2017:30 & 31) and reasons for this are deficiency in 
professional advancement, lack of progression opportunities, low salaries, and 
so forth. It is also evident in the Andersson et al. (2012:7) study that few radi-
ographers obtained master’s or doctoral degrees. The same circumstances may 
apply to the Namibian context. 
Other graduates have opted for a completely different profession and many have 
articulated from diagnostic radiography into specialised areas such as 
ultrasound, radiotherapy or nuclear medicine. This may be happening because 
diagnostic radiography does not fulfil individual needs and result in satisfaction. 
Radiography education literature, although limited, is plagued by reports of 
students who are not always clinically competent upon graduation and who lack 
the ability to think critically and to solve problems. No evidence of this could be 
found in any government or Namibian Allied Health Professions Council 
documentation. It would appear that the Namibian context is no different. It is 
against this background that the researcher was inspired to research methods by 
which Namibian radiography education could be changed so that learning could 
be authentic and the graduates would be able to achieve a higher degree of com-




From the researcher’s experience as a radiography educator, it would appear 
that Namibian radiography learners experience similar challenges, such as 
competence development, the theory-practice gap and reflective practice, to 
those reported in the literature and additional challenges may be experienced 
due to the Namibian context. A theory-practice gap has been identified in 
radiography literature and AL has been suggested as an approach that could be 
used to bridge this gap. However, a gap in the literature exists as there are no AL 
models specifically designed for a radiography educator to implement. 
1.3.1 Theory to practice linkage 
Diagnostic imaging is a skills-based profession and teaching and learning of 
radiographic skills are important aspects to enable clinical competence. To attain 
this, practitioners in this field should be able to link theoretical knowledge with 
clinical practice. Clinical competence implies that radiographers can produce 
images of optimal diagnostic value which can assist physicians in patient 
management. Radiography educators face the challenge of needing to imple-
ment teaching and learning strategies to bridge the gap between theory and 
practice, resulting in learners who can become clinically competent practitioners 
(Baird, 2008:2; Manninen, Henrikson, Scheja, & Silén 2013:133; Woolley & 
Jarvis, 2007:74). Baird (2008:2) and Woolley and Jarvis (2007:74) identified, in 
their respective studies, that to bridge the learning gap between theory and 
practice is a challenge. The integration of theory and practice was also identified 
by Manninen et al. (2013:133) as a challenge in nursing education. AL was 
proposed as a method to overcome this challenge. 
1.3.2 Reflective practice and critical thinking 
Radiography education literature suggests that radiography learners require a set 
of skills which include, reflective practice, critical thinking, communicative, 
interpersonal and lifelong learning skills in order to achieve the desired clinical 
competency that is required in a dynamic skills driven profession (Baird, 2008:2; 
Sim & Radloff, 2009:205). Radiographers should be critical thinkers and problem 
solvers and should be encouraged to question and reflect on practice (Sim & 
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Radloff, 2009:205). Furthermore, radiographers should develop lifelong reflective 
skills which can be practised throughout their career. 
Sim and Radloff (2009:205) note that lifelong learning cannot be achieved without 
several factors such as applicable learning approaches and the capability to 
direct one’s own learning. In addition, Baird (2008:2) states that learning 
strategies applied by educators influence the type of learning achieved by their 
learners and this should be noted by educators when selecting teaching and 
learning strategies. A reflective practice paradigm has been suggested as one 
way in which educators could overcome the theory to practice gap reported in 
radiography education (Baird, 2008:2). 
1.3.3 Authentic learning 
Raymond, Homer, Smith and Gray (2013:471) define authenticity as “true to life”, 
whereas Kreber and Klampfleitner (2013:463) describe authenticity as an “ethical 
ideal”. Zimba (2005:4) defines AL as “genuine and original” learning which 
incorporates the elements of “thinking, feeling, relating, interacting and behaving” 
that are developed as a result of experience, reflection and action. Keppell et al. 
(2002) describe AL as non-conventional, holistic, problem-based, learner-centred 
education which involves self-directed inquiry, critical thinking and reflections in 
real-world settings. AL is used in different academic domains, such as education, 
medicine, nursing and dentistry to assist learners in discovering the link between 
theoretical learning and actual practice (Keppell et al., 2002; Manninen et al., 
2013:133). AL is specifically applicable to health-related professions because 
learners are expected to engage in experiential learning and develop into 
reflective, critical thinkers and problem solvers using their theoretical knowledge 
and linking it to actual clinical practice. Several other teaching and learning 
strategies such as case-based learning are available, but the researcher chose 
to focus the study on AL based on the flaws and limitations of other strategies 
and because AL has not yet been applied in radiography education. 
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1.4 PROBLEM STATEMENT 
The university concerned is the only tertiary institution in Namibia where the 
Bachelor of Radiography Diagnostic Honours degree is offered. Radiography 
education and training in Namibia utilises a conventional teaching method which 
has been criticised for its teacher-centred approach (De Bruijn & Leeman, 
2011:694; Maina, 2004:5). The researcher observed that learners passively 
receive and memorise information with minimal involvement in their learning. In 
contrast to teacher-centred educational approaches, AL approaches such as 
evidence- and problem-based learning techniques can be utilised to bridge the 
theory-practice gap (Sim & Radloff, 2009:205). 
During the literature review, the researcher identified many different educational 
strategies. Some examples are problem-, case-, and enquiry-based learning, 
constructivism, learner-centered learning, socio-cultural learning theories and AL. 
AL was considered to be the most appropriate strategy for the Namibian 
radiography context. AL is a strategy that links theory to real-life experiences 
which is advantageous to educational programmes that rely on a transfer of 
knowledge to the clinical context such as radiography. Authentic education 
strategies ensure that learners undergo long-lasting, deep learning that includes 
critical thinking and problem-solving experiences which are skills that can then 
be transferred to their professional lives (Watagodakumbura, 2013:1; 
Watagodakumbura, 2014:168).  
Other teaching strategies, as mentioned above, have several disadvantages and 
or challenges. Examples related to learners are: inadequate resources, 
inadequate and inconsistent knowledge acquisition, resistance and learner 
participation. When group work is applied, learner conversations may lose focus 
and develop into social conversations, learning becomes challenging when there 
are imbalances in learner levels of knowledge, skills and enthusiasm and learning 
relies heavily on group dynamics. Educators report the following challenges: lack 
of confidence as student responsibility increases, facilitation effectiveness, time 
consuming, assessment difficulty, education staff inadequately trained to support 
these strategies and increased workload. (Abdelkarim, Schween & Ford, 
2018:1076; Fisher & Moore, 2005:151; Wehrli & Nyquist, 2003:1).        
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In the Namibian context, a transition to AL could aid learner radiographers to 
close the gap between theory and its clinical application, allowing for the 
development of learner radiographers who are clinically competent and who can 
provide an improved imaging service to patients. However, little is known about 
radiography learner learning experiences at the university concerned and limited 
research has been conducted internationally in the radiography domain regarding 
the learning experiences of radiography learners. AL is therefore a largely 
unexplored strategy in radiography education and a model to address the 
implementation of this learning strategy in a radiography context was warranted. 
Radiography programmes cannot simply adopt any learning model used in health 
care professions since it is a unique, specialised field where patient care, 
equipment, radiation protection and clinical skills are all applied holistically to 
create diagnostic images. 
AL has not been applied to a specific radiography educational model (Rule, 
2006:1) except for the nursing teaching and learning model in clinical practice. 
AL approaches should be applied in radiography education to possibly assist 
learners in becoming competent in clinical practice and, as a result, optimise 
imaging services to patients. 
Against the given background the leading question for this study was: What 
needs to be done to facilitate the implementation of AL to improve the way 
Namibian radiography learners learn? This question is further supported by the 
following sub-questions: 
 Which concepts are found in the literature as critical to AL? 
 How will the model be described and evaluated? 
 How will the model be operationalised on learners and refined? 
It is against the background of the aforementioned information that a model was 




The purpose of this qualitative, theory-generating, descriptive and contextual 
research study was to develop, describe, operationalise and evaluate a model to 
facilitate AL in diagnostic radiography education. In order to achieve this purpose, 
specific objectives were formulated. 
1.6 OBJECTIVES 
The following research objectives were formulated to reach the study aim: 
 To identify, define and classify central concepts from the existing literature 
(Maina, 2004; Rule, 2006), 
 To describe the relationship between the concepts, 
 To develop and describe a model as a frame of reference to facilitate AL in 
radiography education in Namibia, 
 To develop guidelines to operationalise the model, and 
 To operationalise, evaluate and refine the model by exploring and describing 
radiography learners’ experiences at the university concerned. 
1.7 PARADIGM PERSPECTIVE 
Chinn and Kramer (2008:301) define a paradigm as “a world view or overarching 
frame of reference” in the field of interest. A paradigm describes criteria for 
assigning worth to the thought processes, product and knowledge development. 
Brink (2006:24) defines a paradigm as assumptions about a reality, what is known 
about that reality and the methodology applied to reach that reality. The 
paradigmatic perspective is important for the reader to understand the re-
searcher’s personal reality and position which guided the study (Wort, 2013:10). 
It provides the course of the research project and the philosophical framework of 
the study. 
1.7.1 Meta-theoretical assumptions 
Assumptions are defined as primary fundamentals or structural constituents of 
theory that the researcher believes are true within the context of the research 
(Chinn & Kramer, 2011:178 & 245). The researcher was required to state 
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assumptions made in relation to the research study, which are anticipated to be 
true (Chinn & Kramer, 2008:210) but without evidence or confirmation (Brink, 
2006: 
27). 
Meta-theoretical assumptions are associated with the researcher’s opinions and 
cannot be verified (University of Johannesburg, 2009:12). These are 
hypotheticcal accounts made within a specific context. The researcher’s 
metatheoretical assumptions were framed using the theory of health promotion 
in nursing (University of Johannesburg, 2009:4) since the radiography domain 
does not have a theory from which to draw. The theory for health promotion is 
illustrated in figure 1.1 below and the meta-theoretical assumptions discussed 
relate to this theory where a person is believed to have an internal and external 
environment which must be considered when promoting the well-being of an 
individual such as a radiography learner. 





In this study an individual is a first-year radiography learner registered at the 
university concernedand with the Allied Health Professions Council of Namibia. 
Each learner is an intricate human being composed of body, mind and spirit who, 
as a person, functions holistically in an integrated and interactive manner with the 
environment (University of Johannesburg, 2009:5). 
1.7.1.2 Environment 
The theory for health promotion (University of Johannesburg, 2009:5) describes 
the environment as having internal and external features. For the purpose of the 
present study, the environments are as follows: 
 Internal (body, mind and spirit) environment refers to the anatomical and 
physiological, mental and spiritual needs of the learners involved in this study. 
 External (physical, social and spiritual) environment refers to the lecture hall 
as well as the teaching imaging facilities in Windhoek to which radiography 
learners are allocated, the radiography staff employed at these facilities and 
values and religious facets of the learners. 
The researcher believes that the environment in which teaching and learning 
occur plays a vital role in the manner in which learners learn. 
1.7.1.3 AL 
As stated earlier, AL is defined as non-conventional, holistic, problem-based, 
learner-centred education which involves self-directed inquiry, critical thinking 
and reflections in real-world settings (Keppell et al., 2002). This was the main 
aspect of inquiry of the current study and the researcher believes that: 
 Every human being is born with the ability to learn, 
 Educators should guide learners to achieve learning, 
 The teaching and learning methods employed direct learning, 
 Learner participation in learning encourages AL, and 
 AL occurs when theoretical information is applied in clinical practice. 
14 
1.7.2 Theoretical assumptions 
According to the theory for health promotion (University of Johannesburg, 2009: 
12), theoretical statements can be assessed or investigated. They offer validated 
findings about a research area. 
Based on the reviewed literature, the following theoretical assumptions are 
stated: 
 Teaching and learning methods influence learning and eventually 
radiographic practice, and 
 Implementation of a model to facilitate AL into radiography education may 
lead to competence. 
1.7.3 Methodological assumptions 
The researcher’s interpretations of the area of interest are revealed through the 
methodological assumptions. The objectives of the study, the research methods 
and validity guide these assumptions (University of Johannesburg, 2009:12). The 
value of research findings is reflected through the validity of the methodology. 
A qualitative approach was decided upon to obtain information from the literature 
and from learners regarding their experiences in order to develop and refine the 
model to facilitate AL in diagnostic radiography education. The reviewed literature 
did not reveal any teaching or learning theories specific to the radiography 
profession; thus the development of the theory in question is assumed to be a 
positive contribution to this field. The context of the study is important because 
the developed model is specific to diagnostic radiography education. 
The first phase of this research consisted of concept analysis. The researcher 
identified, defined and classified concepts for the development of a model to 
facilitate AL. During the second phase the researcher developed, described and 
evaluated the developed model. In phase 3, guidelines were developed for 
operationalisation, the model was operationalised on learners and assessment 
took place. 
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The researcher believes that trustworthiness is an important matter for 
consideration and thus strategies of credibility, transferability, dependability and 
confirmability were strictly adhered to throughout the study. 
1.8 DEFINITIONS 
1.8.1 AL 
For the purpose of this study, the definition of AL is derived from that stated by 
Keppell et al. (2002). AL is non-conventional, holistic, problem-based, learner-
centred education which involves self-directed inquiry, critical thinking and 
reflections in real-world settings (Keppell et al., 2002). As derived from chapter 4 
and 5, for the purpose of this study, AL is defined as: The radiography learner is 
prepared and educated in an authentic and genuine manner which is trustworthy, 
enabling him or her to learn meaningfully and act accordingly to become an 
authentic professional who is competent in context.  
1.8.2 Teaching 
Dictionary.com ([s.a.]) defines teaching as an act “to impart knowledge of or skill 
in or give instruction in”. Teaching means “to give lessons to learners” by 
providing them with information to help them to learn (Oxford advanced learner’s 
dictionary, 2010:1587). For the purpose of this study teaching is define as: The 
radiography learner is educated to demonstrate authenticity by being genuine 
and trustworthy in meaningful actions in practice.  
1.8.3 Model 
A model is a symbolic representation of a theoretic relationship in words, pictures, 
diagrams, mathematic notations or physical structures (Chinn & Kramer, 
2011:252). It is a set of highly abstract, related constructs that reflect the philo-
sophical ideas of a researcher (Burns & Grove, 2005:128). A model uses symbols 
or diagrams to represent relationships among phenomena in a structured way so 
as to provide a framework through which a phenomenon can be viewed (Brink, 
2006:23). For the purpose of this study model is defined as: The figurative 
illustration of the AL concepts authenticity, professional, competence and 
context, and the relationships that exist between these concepts, resulting in the 
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teaching and learning of diagnostic radiography learners to develop into authentic 
competent professional radiographers. It includes the interactions between the 
radiography educator and learner to bridge the gap between theory and practice.      
1.8.4 Facilitate 
Facilitate is defined as “to make an action or a process possible or easier” (Oxford 
advanced learner’s dictionary, 2010:545) or to help a person to find a solution to 
a problem (Macmillan English dictionary for advanced learners, 2007: 
524). Facilitation can be defined as an activity which makes tasks achievable for 
others (Ewles & Simnett, 2005:335). For the purpose of this study facilitate is 
defined as: The radiography educator exposes the learner to AL opportunities 
and supports meaningful learning by guiding the learner through the learning 
process to enable development of an authentic, professional and competent 
radiographer in the context of clinical practice.  
1.8.5 Diagnostic radiography 
Diagnostic radiography is a technique employed to observe parts of the body by 
passing X-rays through them in order to produce images (Black’s student medical 
dictionary, 2004:529). These images are interpreted by radiologists, physicians, 
dentists and surgeons (Oxford concise medical dictionary, 2010:622). For the 
purpose of this study diagnostic radiography is defined as: radiographic images 
produced during general radiography procedures, performed on referred patients 
for the purpose of diagnosis.  
1.8.6 Education 
Education describes the process of providing intellectual, moral or social 
instruction to or to train or give information to others (Oxford South African concise 
dictionary, 2010:373). It is a process of teaching, training and learning to improve 
knowledge and develop skills. For the purpose of this study education is defined 
as: learning and teaching of radiography learners by providing them with 
knowledge and to develop their skills to achieve competance in radiographic 
practice.   
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1.8.7 Learner 
A learner is a person studying at a tertiary institution or someone who is studying 
towards a specific profession (Oxford South African concise dictionary, 
2010:1178) or someone who is very interested in a particular subject (Macmillan 
English dictionary for advanced learners, 2007:1489). For the purpose of this 
study a learner is defined as: an invidual enrolled for the Bachelor of Radiography 
degree programme at the university concerned.   
1.9 RESEARCH DESIGN 
A research design is a technique used for gathering, evaluating and recording 
research (Creswell, 2014:11). A qualitative, theory-generating, descriptive and 
contextual research design was used for this study. This design will be discussed 
in detail in chapter 2. 
1.10 RESEARCH METHOD 
The study was conducted in three phases. Each phase incorporated different 
steps. Figure 1.2 below illustrates the phases of the study and their respective 
steps. During the first phase the literature was explored to identify, define, classify 
and analyse AL concepts. The second phase encompassed the development, 
description and evaluation of the model. Operationalisation of the model formed 
the final phase of the study. 
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Figure 1.2: Phases and steps of the study 
The study phases and consequent steps as well as data analysis will be 
discussed in detail in chapter 2. 
1.11 STRATEGIES TO ENSURE TRUSTWORTHINESS 
For the purpose of this study the strategies: credibility, transferability, 
dependability and confirmability, were employed to ensure trustworthiness in 
accordance with Lincoln and Guba as described in Krefting (1991:156–159), 
Babbie and Mouton (2001:276–278), De Vos (2011:443–444) and Murphy and 




• Step 1: Identify AL concepts from the literature.






• Step 1: Describe the model.






• Step 1: Develop guidelines to operationalise the model.
• Step 2: Operationalise the model on learners.
• Step 3:  Assess and refine the model.
19 
1.12 ETHICAL CONSIDERATIONS 
“Ethics” is derived from the Greek word “ethos” which refers to character. Ethics 
is related to morality, which in turn means behaviour. Thus, ethical matters are 
concerned with whether behaviours comply with certain principles (Bless, 
Higson-Smith & Sithole, 2013:28). Ethical matters were of concern in this study 
since people, or rather learners, participated in this research. The ethical 
considerations of this study will be discussed in detail in chapter 2. 
1.13 CHAPTER CLASSIFICATION 
Chapter 1 
The foundation and justification of the study were discussed. The problem and 
the context of the research were stated. Research questions were formulated and 
aligned with the objectives and goals of the study. The paradigmatic assumptions 
were described. 
Chapter 2 
The research methodology is discussed in this chapter. This is the blueprint of 
the study which was followed throughout the research. The design and methods 
used are noted. 
Chapter 3 
This chapter consists of the identification of the central concepts that are 
fundamental to the model. These concepts are investigated and contextualised. 
This provided the context to the study and served the purpose of the research. 
Chapter 4 
The central concepts identified in chapter 3 are described in this chapter using 
dictionaries and other resources. This chapter lays the foundation on which the 





In this chapter, the model is described and evaluated in the diagnostic 
radiography education setting. The description encompasses the following details 
of the model: the overview, purpose, context, assumptions, theoretical definitions, 
relationship statements and process description. The model was then evaluated 
consistent with criteria provided by Chinn and Kramer (2011:197). 
Chapter 6 
Chapter 6 entails the operationalisation of the model on radiography learners, its 
assessment and refinement. 
Chapter 7 
Chapter 7 serves as the conclusion to the study. Limitations and 
recommendations are identified for possible further research. 
1.14 CONCLUSION 
Chapter 1 provided the background and rationale to the study. The research 
problem of this study and its context were discussed in this chapter. The purpose 
and objectives were stated. The paradigmatic perspectives of the study were 
described and the key concepts were defined. Research methodology employed, 
ethical matters and chapter classification were presented and the possible 
outcomes of the study were noted. The research methodology of the study is 







The words of Dr Martin Luther King (Jr) echo the researcher’s sentiments, 
viewpoint and motivation to embark on a research journey (outlined in the thesis) 
to address the gap in radiography education at the university concerned. The 
previous chapter presented the introduction and overview of the study and the 
research design and methodology were briefly stated. The purpose of chapter 2 
is to provide detailed information on the latter and explain the manner in which 
the research design was implemented. 
2.2 PURPOSE OF THE RESEARCH 
The purpose of this qualitative, theory-generating, descriptive and contextual 
research study was to develop, describe, operationalise and evaluate a model to 
facilitate AL in diagnostic radiography education. 
2.3 RESEARCH DESIGN 
A research design is a technique used for gathering, evaluating and recording 
research (Creswell, 2014:11). Choosing an appropriate design greatly influences 
the quality of the research as the research design is directly linked to the degree 
to which the research question can be answered (Bless et al., 2013:66). A 
qualitative, theory-generating, descriptive and contextual research design was 
used in this study. Each of these terms will be discussed below. 
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2.3.1 Qualitative 
Creswell (2014:10) defines qualitative research as an investigative method which 
explores the understanding of a phenomenon. The researcher asks general 
questions about the area of interest and collects comprehensive information from 
participants. Qualitative research employs a variety of approaches that use 
qualifying words and descriptions to report and explore characteristics of reality. 
This type of research is flexible, subjective and not representative of the 
population since the size of the study is frequently small. The problem is inves-
tigated from the participants’ perspective. The aim is to understand the phenom-
enon under investigation and establish what the participants think and feel about 
a specific phenomenon. In other words, reality is construed from the participants’ 
point of view. The phenomenon is attempted to be understood in its natural 
context or environment (Bless et al., 2013:394; Bradley, Curry, & Devers, 
2007:1759). 
Qualitative research allows associations between concepts and behaviours to 
be divulged and theory is generated or refined (Bradley et al., 2007:1759). 
Qualitative research is emergent, evolving and essentially interpretive. 
Qualitative researchers view social worlds as holistic and multifaceted. They sys-
tematically reflect on the research conduct, are reflexive as well as critical and 
they apply complex cognitive skills (Marshall & Rossman, 2011:2). Qualitative 
research is progressively and regularly used in health services research to im-
prove the quality of care (Bradley et al., 2007:1758). 
For the current study the phenomenon under scrutiny was AL. The researcher 
chose a qualitative approach to explore and describe the phenomenon of AL. 
Since this approach commonly includes small populations, it was appropriate for 
this study since the university concerned has a small radiography learner 
population with an average intake of under 25 learners. For the purpose of this 
study, qualitative data was collected in two phases (phases 1 and 3) of the study. 
In phase 1, step 1 of the study, AL concepts were identified from the literature. 
The researcher asked the question “What are considered to be critical concepts 
common to AL experiences that have been described in the literature and could 
be transferred to a radiography context?”. In phase 3, step 2 the model was 
operationalised on radiography learners and data was collected concerning their 
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experiences of AL methods of learning. The learners were asked the question: 
“Describe your learning experiences related to radiography of the elbow”. 
Detailed information was collected through naïve sketches and field notes. 
Analysis followed and themes and categories were identified. 
2.3.2 Theory-generating 
The research study was theory-generating. Chinn and Kramer (2011:216) 
describe theory-generating research as investigations that define and explain 
correlations between concepts, excluding prejudiced ideas about those 
relationships. A theory is defined as a set of ideas or statements that explain a 
particular phenomenon (Bless et al., 2013:13) in a systematic manner (Brink, 
2003:215). Chinn and Kramer (2011:257) state that a theory is “an expression of 
knowledge within the empirics pattern; the creative and rigorous structuring of 
ideas that project a tentative, purposeful, and systematic view of phenomena”. 
Wort (2013:23) uses this definition and expresses the following three facets: 
 “Firstly, a theory is a set of propositions consisting of defined and interrelated 
constructs. 
 Secondly, a theory specifies the interrelations within constructs and in doing 
so, presents a systematic view of the phenomena described. 
 Lastly, a theory explains phenomena by specifying what variables are related 
to which variables and how, thus enabling the researcher to predict some 
variables on the grounds of certain other variables.” 
In this study, AL concepts were identified from relevant literature and associations 
between these concepts were described and clarified. The theory-generating 
research design and the orientation of the research should correlate (Chinn & 
Kramer, 2008:270). In this type of design a phenomenon is investigated in a 
specific group. In the present study AL was the phenomenon under scrutiny and 
the group was first-year diagnostic radiography learners. The model developed 
is the theory that was generated by the study design. 
2.3.3 Descriptive 
Descriptive research is used to describe the nature of particular situations, 
processes, relationships, and people, to name a few (Leedy & Ormrod, 2014:136) 
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and to record its features (Lapan & Quartaroli, 2009:65). The purpose of de-
scriptive research is to gather precise data about a phenomenon by observation, 
description, explanation and classification (Brink, 2003:11). Descriptive research is 
deemed eminent and is frequently used in educational and social sciences. The 
significance of descriptive research is founded on the principle that through 
description of a situation challenges can be overcome and practices enriched 
(Thomas, Nelson & Silverman, 2011:273). Descriptive research is used to record 
and explain qualitative in-depth rich descriptions of the phenomenon under 
scrutiny. It depicts significant factors, happenings, presumptions, behaviours and 
social structures and processes surrounding the phenomenon and it presents 
descriptions of compound situations that are uncharted in the literature. This type 
of research provides a deeper understanding of the participants surrounding the 
phenomenon being investigated (Marshall & Rossman, 2011:68, 69 & 92). 
It follows that descriptive studies are conducted when little is known about the 
phenomenon under study. Descriptive studies will aim to identify and define key 
concepts and to develop methodologies for describing those concepts (Bless et 
al., 2013:46). Descriptive studies provide insight into the precise specifics of a 
situation, setting or relationship. They commence with well-defined issues and 
aim to describe them accurately by presentation of a profile. Purposes of this type 
of study include certification of causal practices and mechanisms. 
The result of descriptive research is a detailed illustration of the issue concerned 
or an answer to the research question as it accounts for the type of people 
involved in the study and their activities. The “who” and “how” questions are the 
main focuses of this type of research design (Neuman, 2011:39). Data collection 
tools include interviews and naïve sketches resulting most often in qualitative 
data (Bless et al., 2013:57 & 61). 
Descriptive research was appropriate for the present study because it enabled 
the researcher to answer a question using the literature as a source of information 
since the phenomenon under investigation had not been explored from a 
radiography context previously. The data from the literature was then used to 
define the central concept used in the model development. Naïve sketches 
written by the learners participating in the study and field notes were used to 
provide in-depth descriptions of the lived experiences of the first-year diagnostic 
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radiography learners regarding AL in the Namibian radiography education 
context. The “who” were the AL literature and the first-year radiography learners 
while the ““how” question was answered using the literature to identify a central 
concept for the development of a model and then by learners stating their 
opinions on how they experienced AL. 
2.3.4 Contextual 
Creswell (2014:3) defines context as the setting, circumstances or environment 
of the research, involving the study participants. In research, context is very 
important for the reader to understand the setting in which the research took place 
(Coghlan & Brannick, 2010:60). Context is valuable in qualitative research 
because the connotation of an action, event or statement greatly depends on the 
context in which it occurs. The significance of a matter can be distorted when 
context is not clearly defined. Time, spatial, emotional and socio-cultural contexts 
can be noted. The context will notably complete the illustration or picture of the 
phenomenon. When context is not presented, the same activity or behaviour may 
have different interpretations and consequences (Neuman, 2011:175–176). A 
qualitative researcher wishes to describe and understand events within an 
accurate and natural context in which it happens. The phenomenon can only be 
understood in complexity when events and their meanings are discussed in a 
particular setting (Babbie & Mouton, 2001:272). 
The present study involved first-year radiography learners at the university 
concerned. Prior to the study, the learners were exposed to traditional teacher-
centred education and appeared to be dissociated from their learning. The gap in 
the literature was that a model to facilitate AL in a radiography context did not 
exist, leaving the researcher unsure of how to go about changing the traditional 
teaching approach to one which would facilitate AL experience for the students. 
Borrowing theory from other health care contexts was not considered to be 
appropriate as radiography has unique educational requirements due to the 
dynamic technologically driven profession in which graduates and students must 
function. A model specific to the context of Namibian radiography education was 
developed, making the research contextual in nature. 
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2.4 RESEARCH METHOD 
The research method for this study was based on the works of Chinn and Kramer 
(2011) with reference to theory generation, and Walker and Avant (2004) 
regarding concept analysis. It was further supported by the works of: 
(i) Rule (2006), who reviewed current literature in order to identify overarching 
themes which support AL experiences. This study is similar to phase 1 of 
the present study. 
(ii) Gulikers, Bastiaens and Kirschner (2004), who reviewed the literature on 
authentic assessment, developed a framework for designing authentic 
assessments and presented results of the framework to determine if it was 
complete. This study is similar to phases 1 to 3 of the current study. 
(iii) Herrington and Oliver (2000), who identified characteristics of a situated 
learning environment from the literature, operationalised these 
characteristics by designing a multimedia programme and investigated 
learner perceptions of their experiences using the programme. This study is 
similar to phases 1 to 3 of the current study. 
The study was conducted in three phases. Each phase consisted of consequent 
steps. Chapter 1, figure 1.2 illustrates the phases of the study and its steps as 
follows: 
Phase 1: Concept analysis 
 In step 1 AL central concepts were identified from the literature. 
 In step 2 the AL concepts identified in step 1 were defined and classified. 
Phase 2: Development, description and evaluation of the model 
 In step 1 the model was developed and described. 
 In step 2 the model was evaluated. 
Phase 3: Operationalisation, assessment and refinement of the model 
 In step 1 guidelines were developed to operationalise the model. 
 In step 2 the model was operationalised on first-year diagnostic radiography 
learners. 
 In step 3 the model was assessed. 
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2.4.1 Phase 1: Concept analysis 
Theory-generating research includes the definition of concepts and explanations 
of interrelationships between these concepts. Concept analysis in research is 
imperative and significant since individuals may interpret a concept in various 
ways. A concept can be defined as an idea, a perception or a notion, whereas 
analysis can be described as an examination, a scrutiny or an inquiry. Combining 
these words, Walker and Avant (2004:64) define concept analysis as 
investigating the basic fundamentals, construction and meaning of a concept. 
Concepts have features which make them distinctive from other concepts. For 
the purpose of this research a relevant concept, AL, was selected to focus the 
research. AL was analysed using several aspects as suggested by Walker and 
Avant (2004:65). During the first phase the literature was explored to identify, 
define, classify and analyse AL concepts. 
Phase 1 consisted of the following two steps: identify AL concepts from current 
literature and define and classify concepts. 
2.4.1.1 Step 1: Identify AL concepts from the literature 
In step 1, the researcher comprehensively familiarised herself with the current 
literature concerning AL and identified concepts central to the model 
development (Chinn & Kramer, 2008:208). The  library of the university 
concerned and databases such as Google Scholar, EBSCOHOST, EMERALD, 
HINARI, MEDLINE, PUBMED and SCIENCE DIRECT were used to search for 
information. The sources used were not older than 20 years. Keywords such as 
radiography teaching model, radiography training model, radiography education 
model, diagnostic imaging training model, diagnostic imaging instruction model, 
radiography schooling model, authentic activity learning, authentic learning 
styles, learner-centred education and experiential learning were used. The terms 
learner and graduate were classified together in the literature search. Teaching 
and its related terms (teacher’s role, instruction, facilitation, coaching, scaffolding 
and training) were reflected upon together during the literature search. 
The first step suggested by Walker and Avant (2004:65) is to select a concept. A 
concept is a particular idea that can be expressed in words (Bless et al., 2013:72) 
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and is deduced from a specific model (Silverman, 2010:433). Chinn and Kramer 
(2011:246) define it as a “complex mental formulation of experience”. Concepts 
represent the foundational blocks of the theory and its meaning. Walker and Avant 
(2004:66) suggest that the significance of the concept should be examined in its 
various settings, confines and appropriateness with reference to the study of 
interest. Identified concepts should be valuable and applicable for the research 
at hand and encourage theoretical knowledge developments regarding the 
phenomenon of concern. 
2.4.1.2 Step 2: Define and classify concepts 
The second step advised by Walker and Avant is to determine the aims of the 
analysis. The aim of this analysis were as follows: 
 To examine and describe AL, 
 To provide an operational definition of AL, 
 To investigate the different ways in which AL is used, 
 To differentiate between the ordinary language and the scientific use of AL, 
 To prevent any confusion or ambiguity regarding the meaning of AL in the 
Namibian radiography education context, 
 To ensure or promote the understanding of AL and its characteristics to the 
reader, and 
 To enable the researcher to understand the elements of AL, to flawlessly 
define the problem and to compile and evaluate research instruments. 
In essence, an answer was required from the literature to the following question: 
“What are considered to be critical concepts common to AL experiences that have 
been described in the literature and could be transferred to a radiography 
context?” 
A concept analysis is described as the classification and defining of the concepts 
identified in step 1. Creswell (2012:212) describes concept analysis as creating 
conceptual meaning by identifying, defining and classifying the central concepts. 
Concepts consist of certain characteristics that differentiate them from others. 
Concept analysis is the method applied to establish these attributes (Walker & 
Avant, 2004:63). Concepts identified in step 1 of this phase were defined by using 
29 
reputable dictionaries and AL subject literature. The sources used to find 
dictionary definitions are popular sources and the ones used to find subject 
definitions were sources related to the topic, AL. The researcher reviewed these 
definitions and took the relevant attributes into account in order to compile a 
comprehensive and inclusive definition to describe AL in the radiography 
education context. The criteria for the central concept were constructed and 
concepts related to the central concept were established (Wort, 2013:34). 
Thereafter, a model case was presented to enable the reader to understand the 
concepts better. A person experiencing the concepts will be described in the 
model case. 
The last step in the analysis process is the classification of concepts. The defined 
concepts were classified by using the survey list of Dickoff, James and 
Wiedenbach (1968:422) which requires the researcher to answer the following 
questions: 
 Who is the agent? 
 Who is the recipient? 
 What is the context? 
 What is the procedure? 
 What are the dynamics? 
 What is the outcome? 
For the purpose of the current study the agent was the radiography educator who 
taught and facilitated learners using AL approaches. The recipients were the 
radiography learners who were taught. The context was Namibian radiography 
education. The procedure was the different AL teaching opportunities provided 
by the educator, and specifically the interaction using AL methods. The 
researcher familiarised herself with AL approaches by reading current literature 
regarding AL. The dynamics was the need for competence. The outcome is an 
authentic, professional, competent radiographer who will be able to correlate 
theory to actual practice in context. The aforementioned aspects played important 
parts in the development of the model. 
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2.4.2 Phase 2: Development, description and evaluation of the 
model 
2.4.2.1 Step 1: Development and description of the model 
This step entailed the development of the model and its description. A model is a 
graphic representation of a theory. Chinn and Kramer (1995:78) explain the 
theory development process. This process was utilised to develop the model. A 
theory is a group of relational statements which analytically illustrates a 
phenomenon (Walker & Avant, 2004:28). A relationship statement asserts a 
correlation or causality between concepts (Walker & Avant, 2004:27). 
Relationships range from simple to complex. Theory development includes 
familiarisation with structural (assumptions, concepts, constructs and relationship 
statements) and functional (descriptions, explanations and predictions) 
components of the theory (Brink, 2003:30). According to Brink (2003), there are 
five steps in the systemic process of inquiry that are required to develop theory. 
These are similar to the ones of Chinn and Kramer. Relationship statements in 
relation to the conceptual map were formulated using the concepts identified in 
phase 1. These relationships are stated in chapter 4. Relationship statements 
with reference to the process of the model are stated in chapter 5. These 
statements describe how concepts are interrelated and provided the foundation 
for the development of the model (Chinn & Kramer, 2011:190). 
A description of the model (refer to chapter 5) in relation to its structures and 
processes is presented for the reader to better understand the nature of the 
theory. Chinn and Kramer (2011:185) use six guiding questions to completely 
describe a theory. Each question is linked to a component of the model. These 
questions are stated below and were applied to the model. 
 What is the purpose of this theory? 
The usefulness of the theory in its setting is vital in the purpose of the theory. 
The model was constructed to explain the phenomenon, the facilitation of AL, 
in the process of the radiography education context. It will be used to 
understand the application of AL and its consequences to promote and 
facilitate education of authentic, professional, competent radiographers. 
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 What are the concepts of this theory? 
Concepts relating to AL and interrelationships between them have been 
identified from the relevant literature and clarified. These concepts form part 
of the structure of the model. 
 What are the definitions in this theory? 
The identified concepts have been defined to exclude any ambiguity. Explicit 
or implicit definitions are stated. 
 What are the relationships in this theory? 
Relationship statements have been compiled to describe the association 
between concepts. Linkage between and among identified concepts is 
stated. 
 What is the structure of this theory? 
Concepts should be structured systematically. The structure of the theory 
was composed from the relationship statements of the model. The structure 
aids the reader to comprehend the interrelated meaning of the concepts. 
 What are the assumptions in this theory? 
Assumptions were stated because these form the foundation of theoretical 
reasoning. These are accepted underlying truths to direct the study in its 
context. 
2.4.2.2 Step 2: Evaluate the model 
During this step the model was evaluated in the context of its description with the 
intention of operationalisation. Theory evaluation involves critical reflection to 
establish if the theory was developed in an appropriate manner to serve its aim, 
in other words, its functional value. Critical reflection aims to determine linkage 
between the theory and its application to practice, research or educational 
activities (Chinn & Kramer, 2011:196 & 197). Critical reflection was used to 
evaluate the model. Chinn and Kramer (2011:197) suggest five generic questions 
to evaluate a model. The five questions are essentially dissimilar but are 
interconnected. 
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 How clear is this theory? 
This question encompasses semantic and structural clarity and consistency 
of the theory. Clarity involves the understanding of the theory and the 
consistency of the conceptualisation. Semantic clarity and consistency 
include the comprehension of conceptual theoretical meaning envisioned. 
Structural clarity and consistency imply understanding of the proposed 
interrelationships between or among theory concepts but also the entire 
theory (Chinn & Kramer, 2011:198). 
 How simple is this theory? 
Chinn and Kramer (2001:201) advise on theory simplicity which will facilitate 
easier understanding. The number of concepts and relationship statements 
has been limited in order to maintain a simple theory. 
 How general is this theory? 
Theory generality describes how broad the scope of a theory is. The purpose 
of the theory will dictate the scope of the theory. The scope of the model is 
limited since it will be operationalised specifically on radiography learners. 
 How accessible is this theory? 
Accessibility refers to how valuable or suitable the theory is for inquiry and 
the extent to which the concepts have indicators in the real-life setting. It is 
also linked to how achievable aims of the theory are (Chinn & Kramer, 
2011:245). The model is accessible if its concepts are grounded in the 
experiences of learners. 
 How important is this theory? 
The significance of a theory is associated with its usefulness in education, 
practice and research (Chinn & Kramer, 2011:204). The theory will be 
important if the theoretical assumptions are grounded and are an asset to the 
profession. The model will be important for learning in the radiography con-
text. 
A panel of research experts, the study supervisors and the researcher’s peers 
evaluated the model using the above questions. Answers obtained were neither 
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correct nor incorrect. Answers were associated with the theory’s purpose and 
practice. When answers to the questions were satisfactory to the evaluators, the 
model was operationalised. 
2.4.3 Phase 3: Operationalisation, assessment and refinement of 
the model 
During the last phase of the study guidelines were developed to operationalise 
the model on first-year radiography learners. The actual operationalisation took 
place and the model was assessed in the Namibian radiography education 
context based on information from phase 1. The model was not refined. 
2.4.3.1 Step 1: Develop guidelines to operationalise the model 
Guidelines were described to operationalise the processes of the model in the 
radiography education context. They indicate the future course of action, direct 
the operationalisation of the model and aided in the application of the model. 
2.4.3.2 Step 2: Operationalise the model on learners 
During this step the model was operationalised on learners and assessed in the 
context of radiography education. During operationalisation construct concepttual 
definitions were connected to a set of measurement techniques or procedures, 
known as the construct’s operational definition. The measure and the conceptual 
definition were linked and practical restrictions, such as time and finances, were 
considered. Measures are actual acts in distinguished real-life conditions with 
participants and events (Neuman, 2011:203 & 204). 
Data was collected from first-year radiography learners enrolled at the university 
concerned. A total population was used, although this is used only occasionally 
in qualitative research. All learners from the first-year group were included. The 
participants had the knowledge in which the researcher was interested. The 
number of first-year learners who were enrolled in the radiography programme in 
2018 was 28. Everyone was invited to participate in the study because they were 
a very small group. Collecting data from this group of learners was relevant to the 
study because they provided information regarding their experiences of being 
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exposed to an AL opportunity. The researcher collected data from a sample of 26 
learners who voluntarily agreed to participate. 
Triangulation methods were applied in order to ensure internal validity by 
collecting data using multiple methods. The researcher collected data through 
naïve sketches and fieldwork after facilitating the two learning activities. Naïve 
sketches involved the description of participants’ personal experiences in written 
form. The researcher requested participants to write down their learning 
experiences with reference to the two AL elbow radiography learning activities. 
This content was chosen for this research study because it forms part of a 
theoretical module which is linked to a clinical module and the researcher is the 
educator responsible. The curriculum content for the module entails radiographic 
or patient positioning which is taught theoretically in the lecture hall, and practical 
demonstrations are performed on a mannequin or the learners’ peers in the 
imaging facility setting. The researcher experienced a theory-practice gap in 
previous groups of learners while teaching this module. 
After operationalisation of the model, the learners were asked the questions: 
1. Describe your experiences while undergoing teaching and learning 
elbow radiography. Include how these learning experiences compare to 
previous lectures in the Radiation Technique 1 module. 
2. In your opinion, what can be done to improve radiography education in 
Namibia? 
These questions were posed during clinical practice allocated for this module. No 
pressure was exerted or time limits set. Fieldwork is referred to as data collection 
outside the laboratory but in the field. This includes the researcher gaining actual 
experience with the participant group in their natural setting through prolonged 
observation and engagement. The researcher becomes familiar with the research 
participant group and similarly participants become familiar enough with the 
researcher for them to conduct themselves ordinarily in their environment 
(Holloway & Wheeler, 2010:162 & 339). The researcher lectured the group of 
learners concerned as well as engaged with them during clinical practice from 
their enrolment in the programme in February 2018 and rapport was established 
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with them. Data was collected from participants in the imaging facilities where 
they were allocated for clinical practice. The researcher distributed and collected 
the naïve sketches from the learners but was not present while the learners 
completed the sketches. Learner behaviour was observed and recorded during 
learning activities, clinical demonstrations and clinical practice, and field notes 
were compiled by the researcher. 
2.4.3.3 Data analysis 
Holloway and Wheeler (2010:286) describe Moustakas’s procedure for data 
analysis which was used in the current study. The procedure includes the 
following steps: 
 Reflect on written text and identify significant statements. 
 Record applicable statements. 
 Delete repetitive and overlapping statements; only invariant constituents of 
the phenomenon will remain and be organised. 
 Connect and relate statements into themes. 
 Assimilate themes into a representation of the participants’ experiences. 
 Reflect on the participants’ and the researcher’s experiences. 
 Develop an explanation of the meanings of the experiences. 
Narrative data analysis is defined as a technique used to organise data in a 
meaningful manner. The process primarily includes transcription and reduction 
(Holloway & Wheeler, 2010:204). The authors note three types of narrative 
analysis but the researcher used the thematic or holistic approach. 
Naïve sketches were used as collected from participants and field notes were 
typed by the researcher. The researcher attentively read through the naïve 
sketches and field notes. The identified themes were confirmed by an 
independent coder. 
2.4.3.4 Step 3: Assess the model 
According to Chinn and Kramer (2011:211 & 212), concepts and relationship 
statements should be refined in order to link developed theory to actual 
experience. The authors add that refining involves emphasis on the 
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correspondence between the ideas of the theory with the actual experiences. In 
this step, concepts were identified from collected data with the aim to prove that 
relationship statements of the model were substantiated by learner experiences. 
Data obtained from learners regarding their experiences was used to validate the 
model (Chinn & Kramer, 2011:215). 
2.5 STRATEGIES TO ENSURE TRUSTWORTHINESS 
Trustworthiness involves the use of techniques to ensure veracity of the results 
of a study. Authenticity and credibility will result when a variety of strategies are 
employed (Brink, Van Der Walt & Van Rensburg, 2013:171). Qualitative research 
is analytical and the researcher should be self-reflective regarding their role in the 
research, how they interpret the findings and ensure that their personal views do 
not influence their interpretations (Creswell, 2014:283). Precision and truthfulness 
of findings are important issues in research. Conclusions should reflect reality 
and constructs should represent human experiences. In qualitative research 
credibility and authenticity correspond to the concept of internal validity used in 
quantitative research. Findings should be trustworthy and portray the reality of 
the study in relation to the participants and the context (Bless et al., 2013:236). 
Techniques to ensure credibility include prolonged engagement, peer evaluation, 
triangulation and member checking (Brink et al., 2013:127). 
For the purpose of this study the strategies to ensure credibility, transferability, 
dependability and confirmability were employed to ensure trustworthiness in 
accordance with Lincoln and Guba (1985:301–331) and described in Krefting 
(1991:156–159), Babbie and Mouton (2001:276–278), De Vos (2011:443–444) 
and Murphy and Yielder (2010:62–67). Table 2.1 below describes the application 













Spent ample time with the participants 
in the field to establish trust and rapport. 
3 
Peer evaluation Presented the research design and 
model description to peers and 
supervisors at the doctoral forum. 
2 
Triangulation Used multiple data collection sources, 
namely naïve sketches and fieldwork, 
to verify data. 
3 
Member checking Discussed findings with participants to 
confirm findings. 
3 
Transferability Dense description of 
participants’ demo-
graphics 
Described the demographics of the 




Described in detail the model and 
guidelines for its operationalisation, 
naïve sketches and field notes and 






description of the 
research design and 
methodology 
Clearly explained the design and 





Independent coding Used an independent coder and a 
consensus discussion. 
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With reference to the current study, credibility was ensured by the following: 
(i) Prolonged engagement in the field: Data saturation is the main aim of 
prolonged engagement (Babbie & Mouton, 2001:277). The researcher 
spent an extensive period of time in the field while learners were practising 
in the imaging facilities and in the lecture hall. 
(ii) Peer evaluation by presentation at the doctoral forum: Colleagues of a 
comparable stature and who are not part of the study context are used for 
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this purpose. They should be familiar with the study and be able to review 
the researcher’s viewpoints, ideas and reasoning (Babbie & Mouton, 2001: 
277). The researcher’s peers reviewed her prejudices, investigated 
denotations and elucidated the underpinning of understandings. 
(iii) Triangulation during data collection: Triangulation is the process of 
authenticating data from different sources, forms of data and methods of 
data collection when describing themes. The researcher scrutinises each 
data source and finds proof to substantiate themes. The results of the study 
are accurate and credible because different sources (naïve sketches and 
fieldwork) were incorporated (Creswell, 2014:283). The researcher used a 
variety of sources and methods to collect data. De Bruijn and Leeman 
(2011:695) also applied the principle of triangulation in their study. 
(iv) Member checking through discussions with participants: During member 
checking the researcher consults the study participants to validate the data 
and findings, for example if the descriptions are inclusive and realistic, if the 
themes are precise and if the interpretations are impartial and 
representative (Creswell, 2014:283). In this study, the researcher shared 
data and confirmed findings with the learners who evaluated, authenticated 
and confirmed interpretations and conclusions. Rich and meaningful 
descriptions were used to ensure authenticity (Brink et al., 2013:127). 
Transferability refers to the degree to which the results of a study can be 
generalised to other similar settings, other respondents and a wider population. 
Findings and conclusions reached by the current study should be transferable 
and applicable to other contexts (Brink et al., 2013:127). The researcher should 
provide detailed descriptions of the study context in which the data was gathered, 
the researcher’s relationship with the participants and about the researcher as a 
person. This will enable other researchers to compare the current study to other 
settings and contexts (Bless et al., 2013:237). Babbie and Mouton (2001:277) 
suggest thick description as a strategy for transferability. 
For the current study transferability was ensured by describing participants, the 
context, the model and guidelines for operationalisation in detail to facilitate 
application to a different setting using rich, thick descriptions (Maree, 2007:306). 
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Dependability involves the comprehensive description of the research strategy 
and the researcher is required to follow it precisely. Dependable findings will stem 
from a detailed description of how the data was collected, recorded, coded and 
analysed (Bless et al., 2013:237). Dependability for this study was ensured by an 
in-depth description of the design and methodology applied and the use of an 
independent coder. Dependability also refers to the extent to which the reader 
can be persuaded that the findings did occur as reported by the researcher. This 
can be achieved through member checking where themes will be discussed with 
participants, triangulation of data and elimination of possible bias due to 
continuous engagement in the research process (Maree, 2007:305). 
Confirmability is defined as the degree to which the study findings relate to its 
focus and are not based on the preconceived ideas of the researcher. A 
confirmability audit trail will enable the auditor to link information stated in the 
report to their original sources (Babbie & Mouton, 2001:278). Confirmability 
enables other researchers to acquire comparable findings by following a similar 
research methodology in a similar setting and includes a critical assessment of 
the methodology used and aids researchers to replicate, elaborate, contest and 
defeat older research projects (Bless et al., 2013:237). Confirmability ensures 
that the findings, conclusions and recommendations of the study are founded by 
the data and that there is correlation between the researcher’s interpretations and 
the concrete evidence (Brink et al., 2013:127). 
Babbie and Mouton (2001:278) suggest an inquiry audit to ensure dependability 
and confirmability. The auditor examines the study documentation, data 
collection processes, results, interpretations and recommendations to 
substantiate the study. For the purpose of the current study, a doctoral committee 
reviewed the model generation process to ensure that the data collected did in 
fact lead to the model central concept and model description. Furthermore, an 
independent coder reviewed the data collected from the naïve sketches to ensure 
that the themes generated were an accurate representation of the learners’ 
experiences. All data collected during the study will be kept for a period of two 
years after completion of the study. 
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2.6 ETHICAL CONSIDERATIONS 
All research participants have legal and human rights. Research should never 
infringe these rights, the dignity of participants should always be preserved (Bless 
et al., 2013:31) and research should not be performed at the expense of others 
(Babbie & Mouton, 2001:520). Participants should not be harmed in any way 
during research, information obtained should not be revealed and the researcher 
should guard against dangers involved (Babbie & Mouton, 2001:522). The 
principle of beneficence requires the researcher to protect participants from 
physical and/or emotional discomfort and harm and participants should not 
endure any discomfort or distress. Debriefing is advised should this occur (Brink 
et al., 2013:35 & 36). 
Before research can be conducted permission should be granted by the relevant 
institutions and ethical clearance is specifically important (Brink et al., 2013:44 & 
45). Approval for this study was sought from and granted by the Higher Degrees 
Committee (reference number: HDC-01-30-2016) (refer to Appendix C) and the 
Research Ethics Committee (reference number: REC-01-95-2016) (refer to 
Appendix D) of the Faculty of Health Sciences of the University of Johannesburg 
as well as from the Institutional Review Board (Ethics Review) (refer to Appendix 
E) and the Research Ethics Committee of the university concerned (reference 
number: EXT /392/2018) (refer to Appendix F). Permission for the 
operationalisation of the model was sought from the Research Ethics Committee 
of the university concernedbecause first-year learners from this institution formed 
the research participants of this phase of the study. This process consisted of the 
submission of the following documents: investigator’s declaration (Appendix G), 
protocol synopsis (Appendix H) and a checklist to accompany the application 
(Appendix I). After approval was obtained, the preparation for operationalisation 
could commence. 
The ethical principle of respect for others refers to autonomy. This means that 
individuals have the right to self-determination which entails that the participant 
has the right to decide whether or not they would like to participate in a research 
study without experiencing any negative consequences. Participation should be 
voluntary (Brink et al., 2013:35), which means that no-one should be coerced to 
participate in research. Participants should be informed about the nature of 
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research and any possible negative consequences involved, that participation is 
voluntary and no financial or other form of reward will be offered (Babbie & 
Mouton, 2001:521). 
Participants of this study were informed about the research study (Appendix J) in 
writing and in English since all the learners of the university concerned should be 
proficient in the English language. All ethical principles discussed were explained 
in this letter. Participants were allowed to read the information and they were 
given time to consider whether or not they wanted to participate. Participants 
were invited to participate in the study and were allowed to withdraw at any time. 
The researcher obtained informed consent from participants who chose to 
participate (Appendix K). Participants were protected from physical and emotional 
harm. The identity of participants was only known to the researcher as a number 
was allocated to each participant to ensure privacy and confidentiality.  
The researcher tried her best to prevent coercion as she in the following ways as 
she was in a power position with them because she taught the module, Radiation 
Technique 1, and she operationalised the model on the learners. Learners were 
not forced to participate in the study in any way. All prospective participants were 
provided with a thorough explanation of the study through the research study 
information letter (Appendix J). Information was provided regarding the risks and 
benefits involved in the study, proof was provided that the study was approved 
by the relevant authorities (Appendices C, D, E and F) and they were informed 
that they may withdraw from the study at any time. Participants were given ample 
time to process the information and consider participantion before making a 
decision on whether to participate or not. Learners were requested to complete 
an informed consent form (Appendix K), it was stated that no-one will be affected 
negatively in any way if they decided not to participate in the study.  
The principle of justice involves the equal and fair selection and treatment of 
participants (Brink et al., 2013:36) and no one should be discriminated against 
(Bless et al., 2013:30). Participants were selected on the basis that they were the 
only group of radiography learners exposed to AL opportunities and all learners 
in the first-year class were invited to participate in the study. The principle of 
justice was adhered to by treating participants fairly. 
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The researcher assured the learners that their academic and clinical 
assessments would not be influenced by participation or non-participation in the 
research and that the researcher would always be fair to everyone. Importantly, 
learners were informed about the benefits of the research and the major role they 
were playing in achieving the goals of the study. After participation agreement the 
participants had the right to ask questions regarding the study and to withdraw 
from the study at any given time. 
According to Brink et al., (2013:38 & 39), informed consent is an ethical concept 
of concern and is based on three elements, namely information, understanding 
and choice. Before providing consent, the participant must receive clear and 
detailed information regarding the study. It is vital that participants understand the 
information provided before consenting. The researcher obtained informed 
consent from participants and they were required to sign a consent form 
(Appendix K) indicating that they were aware of what the research entailed, had 
been informed about the possible risks and benefits involved and that they were 
participating voluntarily. 
Respect for privacy involves the sharing of participants’ private information. A 
participant has the right to decide on the degree to which their private information 
should be shared with others. Anonymity entails concealing respondents’ identity 
(Neuman, 2011:457) and is ensured when responses cannot be associated with 
respondents (Babbie & Mouton, 2001:523). Participants of this study were 
informed that each of them was allocated a number and that their identity would 
not be revealed to anyone. These numbers were used when data was discussed. 
In this study the identity of participants is known only to the researcher and 
numbers allocated ensure privacy and anonymity. 
Confidentiality entails keeping information obtained from participants classified 
(Neuman, 2011:457). Data collected should not be linked to individual 
participants. Naïve sketches and field notes are kept in a safe to which only the 
researcher has access. The researcher informed the learners that information 
gained during data collection would not be revealed to any unauthorised person. 
The researcher has reported data accurately and objectively. She considered that 
learners’ learning styles and the researcher’s own teaching styles could be 
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reported in a negative light and both parties could experience emotional harm, 
but this did not affect the fact that information was reported truthfully. 
Methodological limitations, negative findings, shortcomings and failures of the 
study are reported to the readers. Data is presented fully and no falsification, 
fabrication or forgery has occurred. The researcher refrained from plagiarism and 
the research design and methodology were strictly followed. 
Researchers have the responsibility to disseminate results freely, openly and in 
good time (Babbie & Mouton, 2001:527) in a form that is useful by the people 
who can benefit from it. Journal publications can serve this purpose. Research 
will not make a difference to society if results are not transmitted appropriately 
(Bless et al., 2013:28). The findings of the study were shared with the participants 
and the  community of the university concerned.  
2.7 CONCLUSION 
Chapter 2 contained a discussion of the research methodology used for the study. 
The focus of the chapter was on the research design and its important phases 
and steps. The design directed the study to develop new theory with regard to AL 
in the radiography education context with the aim of training competent 
radiographers. Trustworthiness strategies and ethical considerations concluded 




IDENTIFICATION OF CENTRAL CONCEPTS 
 
3.1 INTRODUCTION 
In chapter 2 the research methodology used for the study was presented, with an 
emphasis on the design and its components as well as ethical considerations. 
The background and rationale of the study and the research design and 
methodology were briefly described. 
The first phase of the study, concept analysis, consisted of two steps, namely 
identifying AL concepts from relevant literature and then defining and classifying 
the identified concepts. This chapter details the themes and categories that were 
developed by exploring and describing concepts considered to be critical to the 
concept of AL in the literature. This process started by asking the question “What 
are considered to be critical concepts common to AL experiences that have been 
described in the literature and could be transferred to a radiography context?” 
3.2 IDENTIFICATION OF CONCEPTS RELATED TO AL 
Based on an extensive literature search, as stated in chapter 2 (2.4.1.1), the 
researcher first identified themes that were critical to the pedagogy of AL by 
familiarising herself with the current literature. She carefully read through the 
sources and highlighted phrases, words and meaningful and key ideas which 
were used repeatedly. Different colours were used to indicate correlations in the 
various sources. This was done in accordance with guidelines to analyse 
45 
qualitative data with the aim of identifying themes. The process commenced with 
the researcher developing three themes based on the information found in the 
literature. Highlighted information was recorded according to the colours, and 
patterns or linkages among information were identified. These linkages were 
used to form themes. The three themes were formed to explain the use of AL to 
encourage effective education. Thereafter, categories were developed. A central 
concept was then identified which formed the basis for the model development. 
3.3 DEVELOPING THEMES AND CATEGORIES DERIVED 
FROM THE LITERATURE 
After in-depth consideration of the literature, the researcher developed the 
following main three themes: 
 Theme 1: Competence in clinical practice is an essential part of an AL 
experience. 
 Theme 2: Effective learning is achieved when theory is applied in the context 
of a profession. 
 Theme 3: Contextual learning supported by effective facilitation leads to the 
successful achievement of curriculum outcomes. 
Categories were then developed for each theme. Table 3.1 represents the 
themes and categories identified from the literature and the main sources which 
support these. 
Table 3.1: Identified themes, categories and supporting sources 
Theme Category 
Sources supporting 
themes and categories  
1) Competence in 
clinical practice is 
an essential part of 
an AL experience. 
i) AL encourages meaningful 
learning and prepares 




ii) Authentic assessment 
supports and evaluates AL. 
Manninen et al., (2013:139) 
Manninen (2014: Thesis – 
Abstract). 
Pawlina & Drake (2016:1 & 
5) 
Baird (2008:1) 
Wolfaardt et al. (2013:5) 
Gulikers et al. (2004:70 & 
71) 
Raymond et al. (2013:471 
& 472) 
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Pawlina & Drake (2016:6) 
2) Effective learning 
is achieved when 
theory is applied in 
the context of a 
profession. 
i) Theoretical knowledge, skills 
and attitudes acquired 
through effective contextual 
education encourage 





ii) Active learner participation 
and teamwork enhance better 
learning and reflection. 
Baird (2008:2) 
Shalyefu et al. (2013:4) 
Thistlethwaite (2013:15) 
Maina (2004:4) 
Rule (2006:1 & 3) 
Gulikers et al. (2004:71) 
Manninen et al. (2013:140) 
Lewallen, Cliff & Benner 
(2011:7 & 9) 
Maina (2004:1, 3 & 4) 
Woolley & Jarvis (2007:75) 
Rule (2006:3) 









i) Facilitation, learning, 
assessment and 
competencies are interlinked 
and correlate to curriculum 






ii) Educator support and 
guidance enrich learning. 
Gulikers et al. (2004:67) 
Maina (2004:5) 
Baird (2008:2) 
Brown et al. (2007:394) 
Thwistlethwaite (2012:59) 







Woolley & Jarvis (2007:77) 
 
3.4 THEME DISCUSSION 
The following section of this chapter consists of the discussion of the themes 
developed by the researcher. Supporting evidence from the literature is 
presented under each theme. The literature discussed below is related mainly to 
the health care professions. 
Radiography education takes place worldwide. Different countries and institutions 
use different curricula and teaching and learning approaches to teach 
radiography learners, but the main aim is always to develop competent radiog-
raphers. In Southern Africa many higher education institutions train radiographers 
and Namibia is one of these countries where a bachelor’s degree is offered at the 
university concerned. The researcher is of the opinion that radiography education 
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in Namibia can improve and thus embarked on a journey to establish what can 
be done to achieve this goal. Although several teaching and learning approaches 
are available, the researcher strongly believes that AL is an approach which can 
aid the radiography learner to develop into an authentic, professional, competent 
radiographer in the context. 
3.4.1 Theme 1: Competence in clinical practice is an essential part 
of an AL experience 
The discussion below describes how AL used with medical and nursing learners 
correlates to competency in clinical practice. The characteristics of AL are 
described with reference to the application of knowledge in the clinical setting and 
how meaningful learning leads to competence. 
3.4.1.1 Category (i): AL encourages meaningful learning and prepares 
learners for professional and ethical practice 
The literature reviewed describes how AL is meaningful learning which ultimately 
results in the development of learners who will be professional and ethical 
radiographers. Meaningful learning occurs when learners undergo AL because 
they are exposed to authentic scenarios, patients and environments, and they 
learn through personal experience. As AL takes place, learners are prepared for 
real-world activities and professional behaviour. It encourages meaningful learn-
ing through, but is not limited to, competence development, problem solving, 
learning to think and understand, and preparation for professional and ethical 
practice. 
Figure 3.1 below illustrates the content of this category. 
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Figure 3.1: Content of category (i), Theme 1 
The following direct quotations (researcher’s own underlining) support this 
category: 
“…the experience of both external and internal authenticity provides a basis for 
meaningful learning. The students make sense of their experiences, the situation 
becomes meaningful and they find it relevant and important to themselves” 
(Manninen et al., 2013:139). 
“…authenticity makes learning meaningful, and students need to experience both 
external and internal authenticity in their learning process” (Manninen, 2014: 
Thesis – Abstract). 
”…authentic learning is used to describe the type of learning that occurs when 
students get early clinical exposure to the health care environment with 
meaningful patient contact to enhance their learning” (Pawlina & Drake, 2016:1). 
“…authentic learning is learning that impacts a student’s ability to navigate the 
clinical environment, solve complex problems, and make meaning of their efforts 
in the context of their personal and ethical practices” (Pawlina & Drake, 2016:5). 
“Teaching materials and student activities in the authentic classroom should be 
real life situations where the content learnt and the skills obtained can be applied. 
The assumption underlying this approach is students will learn what is meaningful 
to them. Once learning has personal meaning, it is more motivating and more 








“Educators are increasingly obliged to ensure their students develop the kind of 
personal and intellectual capabilities that will lead to defensible and ethical 
decision making…” (Baird, 2008:1). 
Although the application of AL in a radiography context is not a topic described in 
the literature, radiography literature does describe a need for radiography 
educators to develop radiographers that are professional and ethical. Baird 
(2008:2) reports that the radiography profession requires graduates who are 
clinically competent and calls for competence that is grounded in clinical 
reasoning ability. Sim and Radloff (2009:206) have advocated for radiography 
educators to prepare graduates that are able to take responsibility for their 
personal learning, are propelled to learn more, continuously strive to improve 
practice, engage with colleagues, apply the holistic approach when solving 
problems and participate in transformative learning. For this call to be realised, 
radiography learners need to be guided in a way that promotes learning that is 
meaningful. The AL literature reviewed clearly indicates that AL can be used to 
deliver on the ideals that radiography literature calls for. 
AL is described by several authors (Manninen et al., 2013:139; Pawlina & Drake, 
2016:5) as promoting meaningful learning. When learners experience meaningful 
learning, the learning makes sense to them which enables the learning to become 
deeply processed and better understood. This in turn promotes the ability to solve 
complex clinical problems in a real-world setting. Radiography requires graduates 
who are clinically competent (Baird, 2008:6) and ready upon graduation to solve 
clinical problems. Meaningful learning can promote graduates that the 
radiography profession requires, as this type of learning has been described as 
having the ability to encourage problem solving, learning to think and learning to 
understand, etc. 
Although basic skills, such as the simple performance of procedures, ethics and 
collaboration among peers, are important in radiography, AL offers higher level 
competencies to learners, such as, teamwork, critical thinking, organising 
information and innovative thinking (Lombardi, 2007b:10). Radiography 
education at the university concerned exposes learners to clinical practice from 
the onset of their education to enable the development of competence. AL is 
appropriate for radiography because it is described as a learning style where 
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learners are exposed to the health care environment at an early stage of their 
training, they experience patient contact that will enhance their learning and it 
enables occupational realism (Pawlina & Drake, 2016:5 & 6) which encourages 
meaningful learning. 
AL creates meaningful learning which encourages problem solving by using 
multiple theoretical and practical perspectives (Pawlina & Drake, 2016:6). 
Problem solving is vital in the radiography field and AL requires learners to 
develop such skills. Problem solving at university level should consist of 
identifying, understanding and developing strategies to solve theoretical and real-
world problems. Learners should thus be exposed to opportunities to solve 
problems which are significant in the real-world setting (Zimba, 2005:5). 
Radiographers should act professionally and ethically at all times. Meaningful 
learning develops professional and ethical behaviour in learners and AL prepares 
learners for professional and ethical practice. Authentic university education at 
the university concerned demands learners to learn how to operate as 
professionals rather than simply learning theoretical knowledge (Zimba, 2005:7). 
Authenticity leads learners to learning and understanding their future professional 
role. Hirsh et al. (2012:548) emphasise the importance of medical graduates 
being well prepared for professional practice. 
Sound ethical decision making skills are required in the radiography profession. 
Educators should not only enhance learner knowledge, but also develop their 
individual and intellectual capabilities aiming to equip learners with sound ethical 
decision making skills to apply in practice (Baird, 2008:1). Learners who are 
actively involved in AL activities are better prepared for their professional duties 
(Lombardi, 2007b:10). Being engrossed in clinical education results in better 
comprehension of the professional role (Manninen et al., 2013:139) and makes 
the transition to professional life easier (Maina, 2004:3). Learners who are ac-
tively involved in AL activities are better prepared for their professional duties 
(Lombardi, 2007b:10). 
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3.4.1.2 Category (ii): Authentic assessment supports and evaluates AL 
The literature reviewed describes how authentic assessment evaluates the 
competencies learners obtain through AL. Skills development is assessed which 
relates to real-life clinical and professional competence demands in the work-
place. 
Figure 3.2 below illustrates the content of this category. 
 
Figure 3.2: Content of category (ii), Theme 1 
The following direct quotations (researcher’s own underlining) support this 
category: 
“The ultimate purpose of assessment is to support and enhance student 
learning;…” (Wolfaardt et al., 2013:5). 
“Because authentic assessment should be aligned to authentic instruction, the five 
dimensions of a framework for authentic assessment are also applicable to 
authentic instruction” (Gulikers et al., 2004:70). 
“…the learning task stimulates students to develop the competencies that 
professionals have and the assessment task asks students to demonstrate these 
competencies…” (Gulikers et al., 2004:71). 
“Learning tasks are for learning, and assessment tasks are for evaluating student 
levels of learning…” (Gulikers et al., 2004:71). 
“An authentic task is a problem task that confronts students with activities that 









“Authentic assessment can contain many of these elements and its purpose is 
not only to assess various competencies, but to prepare students for their future 
professional life” (Raymond et al., 2013:471 & 472). 
“This type of assessment appears to be a very appropriate way of encouraging 
real-life learning whilst simultaneously testing the competence of clinical 
professionals…” (Raymond et al., 2013:472). 
“…students are graded not only for their knowledge but also their acquired skills” 
(Pawlina & Drake, 2016:6). 
“Authentic assessment is an innovative strategy for learning that requires 
students to demonstrate the same competencies, or combinations of knowledge, 
skills and attitudes, that they need to apply in a similar situation in the professional 
workplace” (Raymond et al., 2013:471). 
Radiographic competence development is the ultimate goal of AL in radiography 
education. AL is used to enable radiography learners to develop into competent 
radiographers. Authentic assessment is a tool used to enrich AL, through support 
and evaluation, and it is evidence of not only knowledge, but also the 
competencies learners obtained through AL. Radiography learners will apply 
these competencies in radiographic practice during education which will prepare 
them for their actual professional life. 
Authentic assessment in radiography education plays a major role in the 
authenticity of learning. Competency cannot be achieved solely by participating 
in training and completion of the minimum number of prescribed procedures. 
Therefore, authentic assessment is used to evaluate learner competency (Brown 
et al. 2007:392). Authentic assessment aims to advance learning (Wolfaardt et 
al., 2013:5) and is an instrument to support and facilitate learning (Zimba, 2005: 
20). A function of authentic assessment is to enhance learning and standardised 
tests are not suitable for this purpose; thus authentic assessment methodologies 
should be applied. Authentic assessments require learners to reflect, engage and 
communicate with their instructors continuously (Gulikers et al., 2004:68). 
Authentic assessment can encourage real-life learning for radiography learners 
while also evaluating clinical competencies of health care learners such as 
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radiographers (Raymond et al. 2013:471 & 472). The use of authentic 
assessment may lead to better learning and motivation (Rule, 2006:3). Authentic 
assessment methods for AL require learners to be evaluated not only for 
knowledge exclusively, but also for skills acquired during learning (Pawlina & 
Drake, 2016:6), their abilities and to ascertain and monitor achievement and 
development (Zimba, 2005:18). Authentic assessment and feedback are crucial 
elements of the teaching and learning process (Shalyefu et al., 2013:11; 
Wolfaardt et al., 2013:5) because they are an indication, to both the learners and 
the educator, of what the learner has accomplished through their learning, 
challenging content is identified and areas where learners need support are 
determined (Zimba, 2005:20). 
Authentic assessment draws on learners to display competencies acquired 
through AL. Thus, learning and assessment tasks should resemble each other. 
AL tasks motivate learners to develop competencies which professionals require 
(Gulikers et al., 2004:71). The goal of authentic assessment is for learners to 
utilise higher-order thinking processes to reach competence rather than acquiring 
factual information and basic skills (Gulikers et al., 2004:67). In addition, the 
purpose of authentic assessment is to prepare learners for their future profes-
sional life (Raymond et al., 2013:471). Assessment is an important part of simu-
lated as well as real-life learning conditions. In a university setting it is considered 
the most influential aspect on the quality of learning. Thus, attention is focused 
on authentic assessment methods which encourage deeper learning in higher 
education (Raymond et al., 2013:471). 
Authentic assessment takes place when there is a close similarity between the 
skills required for the assessment and those demanded in the real-life situation. 
To accentuate learning, authentic assessment activities which proactively 
advance learning and skills development should be used (Raymond et al., 
2013:471 & 472). Authentic assessment entails stimulating real-life or authentic 
activities and relevant contexts and are therefore linked to professional practice 
(Gulikers et al., 2004:67 & 68). Assessment would be insignificant if its aim were 
not to determine if learners are able to perform duties as per the job description 
of a radiographer. Real-world problems and concerns should be considered when 
assessments are prepared. An assessment task should resemble the intricacy 
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and ownership of real-life circumstances in order to achieve learner competence 
to deal with professional problems (Gulikers et al., 2004:71). Summative 
assessment also indicates if a learner has accomplished the prescribed 
standards of the educational programme and if a learner is competent in practice 
(Brown et al., 2007:395). 
Explicit assessment principles, standards and requirements should be provided 
to learners (Wolfaardt et al., 2013:6) and assessments should be handled in an 
applicable, impartial, straightforward and dependable manner (Shalyefu et al., 
2013:11; Wolfaardt et al., 2013:6). Authentic tasks should integrate knowledge, 
skills and attitudes and should be relevant and meaningful (Gulikers et al., 
2004:71). Authentic assessment is achieved when learners apply knowledge, 
skills and attitudes similarly as required in the actual real-world professional 
setting (Raymond et al., 2013:471). When learners are assessed in the clinical 
setting, all of the above aspects are evaluated while they are working with actual 
patients; thus authenticity of learning is tested. It is crucial for learners to perceive 
a task as relevant because they will then relate the task to the real- world setting 
and regard it as a useful transferable skill (Gulikers et al., 2004: 
74). AL exercises incorporate the real-world setting which encourages learners 
to learn in relevant situations applicable to their learning environment. When 
learners encounter real-world problems, they can refer to their personal 
experiences. Emotional commitment can arise in addition to an intellectual 
interest. AL is achieved when workplace problems, personal information 
requirements and educational information are combined (Rule, 2006:2). 
In conclusion, authenticity of learning can be summarised as a necessity to attain 
competence in clinical practice. AL is applied for learning to be meaningful to 
learners and prepares them for their future role as professional and ethical 
employees. Learners are assessed in an authentic manner for learning to be 
evaluated effectively to improve learning. 
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3.4.2 Theme 2: Effective learning is achieved when theory is 
applied in the context of a profession 
The theory-practice gap was mentioned in chapters 1 and 2 of this report and is 
of concern to the researcher; thus this matter was identified as a theme for 
discussion. Under this theme the gap between theory taught in lecture halls and 
the actual application of knowledge in the real-world and professional practice will 
be discussed. 
3.4.2.1 Category (i): Theoretical knowledge, skills and attitudes acquired 
through effective contextual education encourage competence 
development and professional practice 
A gap exists between theory and actual practice. During contextual learning in 
radiography knowledge, skills and attitudes are acquired through the application 
of theory to practice in order to reduce the gap. When contextual learning is used 
in radiography, it encourages competence development where learners apply the 
theory they have learnt in practice, which will result in professional development. 
Figure 3.3 below illustrates the content of this category. 
 
Figure 3.3: Content of category (i), Theme 2 
The following direct quotations (researcher’s own underlining) support this 
category: 
“Educators have always known that the learning of theory cannot tell someone 
how to practice. Neither do competency-based descriptions of professional 









profession that is completely mediated by technology such as radiography, …” 
(Baird, 2008:2). 
“…traditional forms of knowledge are bounded in the practice setting by ‘artistry’ 
in the form of ‘problem framing’, ‘improvisation’ and ‘implementation’, holds true” 
(Baird, 2008:2). 
“…given the technological and socio-political context within which radiography is 
practiced, and the nature of clinical expertise, it will be argued that educators 
need to place the practice of radiography at the heart of the curriculum and 
ensure the academic content of their courses is contextualized to the needs and 
concerns of the practice setting” (Baird, 2008:2). 
“This principle further requires students to learn to integrate and apply their 
learning, become lifelong learners and acquire appropriate graduate attributes for 
living, working and managing change” (Shalyefu et al., 2013:4). 
“But it is not solely about preparing for practice after qualification; rather it is about 
learning in and about practice through authentic experiences and become part of 
a community of practice” (Thistlethwaite, 2013:15). 
“…learning can only take place when it is meaningful, it is real, and is an 
extension of the learner’s world” (Maina, 2004:4). 
“… a student can make connections between the information or concepts learned 
and their application to later real world experiences” (Maina, 2004:4). 
“Real-world connections to learning are important because authentic pedagogy 
of both instruction and assessment tasks is a strong predictor of student 
achievement” (Rule, 2006:3). 
“…defines an authentic task as a task that resembles the criterion task with 
respect to the integration of knowledge, skills and attitudes, its complexity…” 
(Gulikers et al., 2004:71). 
“Furthermore, the users of the assessment task should perceive the task, 
including above elements, as representative, relevant, and meaningful” (Gulikers 
et al., 2004:71). 
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“…professional competence is a cognitive function which combines scientific 
knowledge, clinical skills and moral development as well as communication to 
solve problems in real-life situations. Students learn and develop as professionals 
by being exposed to different, novel and sometimes frightening situations. 
Gradually they learn to deal with these situations and to apply theoretical 
knowledge in clinical practice, making sense of the theory” (Manninen et al., 
2013:140). 
“…learning knowledge and skills in contexts that reflect the way the knowledge 
will be useful in real life also addressed knowledge application in authentic 
contexts” (Rule, 2006:1). 
… authentic tasks that help learners integrate needed knowledge, skills and 
attitudes, coordinate individual skills that comprise a complex task, and transfer 
their school learning to life or work settings” (Rule, 2006:1). 
“Balanced teaching and maintaining clinical practice competence are among the 
greatest challenges of nursing educators. It is an expectation that nurse 
educators are experts in clinical practice and education concurrently.” (Lewallen 
et al., 2011:7).  
“…describes the difference between practical and theoretical knowledge that 
“know how” is practical knowledge and “know that” is theoretical knowledge. 
…theory is derived from practice and practice is then altered or extended by 
theory. Knowledge development in a practice discipline conists of extended 
practical knowledge (know how) through theory-based scientific investigations 
and through the charting of existence “know how” developed through clinical 
experience in the practice of that discipline.” (Lewallen et al., 2011:9). 
Radiography learners need to learn how to use theory to solve clinical problems 
and they need to be exposed to learning opportunities to do so (Baird, 2008:2). 
Instructor-centred teaching is not advised for radiography since learners then 
only receive knowledge which could lead to them being disinterested and inactive 
(Stewart & Wubbena, 2014:147). In contrast to traditional teaching, modern 
teaching strategies, such as AL, aim to provide learners with valuable abilities 
(Pawlina & Drake, 2016:5) and application of knowledge (Shalyefu et al., 2013:9). 
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Engaging learners in learning exposes them to authentic experiences, problem 
solving scenarios, reflection and contextualised knowledge and skills application 
(Stewart & Wubbena, 2014:147) to encourage competence and professional 
practice. 
Benner acknowledged the gap between nursing theory and practice and outlined 
several educational approaches and clinical expertise development to overcome 
the gap. She indicated that an individual’s clinical knowledge and skills develops 
from a novice to become an expert through lived experiences in meaningful 
situations (Benner, 1982:402; Lewallen et al., 2011:4 & 7).    
Educators should be aware of the linkage between formal academic knowledge 
and experiential knowledge in order to develop clinical competence in learners 
(Baird, 2008:4) and teaching should encourage an environment where learners 
can apply knowledge and skills learnt (Pawlina & Drake, 2016:5). Manninen et al. 
(2013:133) state that nurses should be competent and able to apply their 
knowledge clinically. The learners in that study believed that competence is 
established through direct contact and forming relations with patients in the 
clinical ward (Manninen et al., 2013:138). The authors add that competence is a 
combination of knowledge, skills, moral development and problem solving in real-
world settings (Manninen et al., 2013:140). Competency development is an 
important aspect of AL since radiography learners are expected to be competent 
in the real-world context. They should be able to incorporate and synchronise 
knowledge, abilities and attitudes and be capable of applying these in new 
conditions (Gulikers et al., 2004:69). 
Thus AL could bridge the gap between theoretical knowledge and competence. 
The use of AL aids learners to complete real-world activities which indicate 
application of knowledge and skills (Stewart & Wubbena, 2014:153). Thus, 
academic knowledge should be applied to the clinical setting and theory taught 
to learners should be integrated with practice, focusing on skills development 
(Woolley & Jarvis, 2007:74) and competence. 
The most effective manner in which to learn is by practice (Lombardi, 2007b:1). 
Learners gain AL experiences through experiments and real-world problem 
solving. Through clinical practice learners understand the discipline better 
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because they are exposed to the real-world setting. They also obtain 
experiences, knowledge and skills from staff in the work environment. Learning 
becomes more community-based and substantial involving decision making and 
exploration exactly as it would occur in actual practice. Clinical practice exposes 
learners to significant interaction with prospective employers, customers and 
colleagues (Lombardi, 2007b:2). 
The radiography profession requires radiographers to be competent and engage 
in professional practice. Graduates should be competent and practise 
professionally throughout their career. Thistlethwaite (2013:15) agrees with 
Shalyefu et al. (2013:4) that graduates should be competent to practise the 
profession and be able to consolidate subject matter knowledge and useful 
abilities for employment. Several learning approaches, such as AL, use strategies 
to integrate theoretical knowledge and actual practice. AL has become a 
prominent topic in health education and it is often associated with competency-
based education (Pawlina & Drake, 2016:5). Efficient competence- based edu-
cation encourages self-directed learning and AL (De Bruijn & Leeman, 2011:694). 
It has also become a trend in vocational and professional education due to the 
belief that graduates possess an immense amount of knowledge but are unable 
to apply the knowledge effectively in actual practice (De Bruijn & Leeman, 
2011:694). 
Case-based learning is another contextual learning approach which is classified 
as an authentic approach where learners relate their learning to authentic 
contexts, challenge uncertain situations, perfect decision making abilities, 
recognise different standpoints and acquire skills they require as qualified staff 
(Lombardi, 2007a:2). This learning approach is used to link theory to practice with 
the aim to prepare learners for clinical practice by employment of authentic clinical 
cases. It is based on patient cases and thus learning is correlated to an authentic 
real-life context (Thistlethwaite, et al., 2012:421). 
Practice-based learning uses situated- and experiential learning to convert theory 
into practice (Thistlethwaite, 2013:15) and aims to decrease the theory-practice 
gap and to promote skills acquisition, which is an integral component of a 
practice-based profession (Woolley & Jarvis, 2007:74) such as radiography. 
Enquiry-based learning may also bridge this gap by inspiring thorough 
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investigation of a topic, broader reading and research awareness (Naylor, 
2011:319). 
Research-informed teaching experiences were investigated among 
undergraduate diagnostic radiography learners in the United Kingdom (Higgins 
et al., 2013:62). In order to advance professional practice, learners need sound 
knowledge of the specialised area in which they will be working. Zimba (2005:7) 
agrees with Higgins et al. (2013:62) that learners should be skilled and competent 
in the area of specialisation. The combination of theoretical and applied knowl-
edge is required to develop the undergraduate learner’s professional practice. 
An educational programme should include skills which are required by the 
practitioner on a daily basis in practice. If this is not the case, learners might be 
demotivated to learn the content (Brown et al., 2007:393). Academic programmes 
aim to integrate education and real-world experiences through internships and 
fieldwork. In these cases workplace and community-based assessments can be 
used to establish the development of professional abilities (Zimba, 2005:21). 
Nursing learners in the study by Manninen et al. (2013:133) acknowledged and 
welcomed patient-centred learning in clinical wards where they could practise 
their future profession. The authors are of the opinion that clinical education 
wards may advance theory-practice correlation and expansion of professional 
knowledge. Learner experiences in the clinical ward provided them with an idea 
of how to handle challenging circumstances and emotions (Manninen et al., 
2013:137). Professionalism is advanced through various situations encountered 
in the clinical ward (Manninen et al., 2013:140). 
3.4.2.2 Category (ii): Active learner participation and teamwork enhance 
better learning and reflection 
The literature reviewed revealed that better learning is achieved when learners 
participate and are involved in the learning process, and they can reflect on what 
they are learning. 
Figure 3.4 below illustrates the content of this category. 
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Figure 3.4: Content of category (ii), Theme 2 
The following direct quotations (researcher’s own underlining) support this 
category: 
“Research has shown that when students are exposed to these kinds of activities, 
they often show more animated visible engagement in activities, which many 
interpret to be indicators of student learning” (Maina, 2004:1). 
“This approach also seems to encourage deep understanding and autonomous 
learning behaviour through ownership of the problem and more active 
participation through internal locus of control” (Maina, 2004:3). 
“…there is value in involving students in tasks that reflect the way knowledge and 
skills are used in practice…” (Maina, 2004:3 & 4). 
“…the importance of providing students with authentic experiences – experiences 
that reflect the real-world ways of knowledge and doing. Such experiences allow 
learners to transform knowledge from formal education to practice, and so 
provide opportunities for meaningful learning” (Maina, 2004:4). 
“…learning and instruction are influenced by social processes that incorporate 
active participation within culturally organized environments and activities;…” 
(Woolley & Jarvis, 2007:75). 
“…learners develop conceptual understanding by participating in problems 






“This perspective of learning through activity that is perceived authentic…” 
(Woolley & Jarvis, 2007:75). 
“Literacy resources may be connected to real life by expanding them beyond texts 
… full engagement with activities presenting pertinent skills in context to support 
lifelong learning rather than superficial or passive learning” (Rule, 2006: 
3). 
“Clearly, teamwork, interprofessional learning and reflection are key components 
of authentic learning. Teamwork allows students to collaborate on tasks…” 
(Pawlina & Drake, 2016:6). 
“…as well as outside the classroom in the real world healthcare environment …. 
Teamwork exibited in the anatomy laboratory should be considered a 
foreshadowing of performance on teams in the clerkships …” (Pawlina & Drake, 
2016:6). 
“…an eminently teachable opportunity to prevent unprofessional behaviour that 
might arise in clinical situations” (Pawlina & Drake, 2016:6). 
For better learning to take place, radiography learners need to participate in their 
learning. These learners will experience authenticity when they are placed at the 
centre of the learning, are involved in self-learning and work together as a team 
and with real patients. Radiography learners will build confidence as they 
participate in their personal learning. 
Based on the negativity regarding didactic teaching, a change to AL approaches 
is advised, with the learner at the centre of learning. AL focuses on placing the 
learner at the centre of the instruction (Rule, 2006:2). In AL the learner is the focal 
point with the aim to improve the manner in which learners assimilate, remember 
and transfer information (Lombardi, 2007b:4). Maina (2004:1) suggests that AL 
supports a change from traditional teacher-centred approaches to learner-
centred approaches. Learners should actively develop the true meaning of 
content based on their experiences rather than merely absorb and reproduce 
knowledge. Activities such as small group discussions, cooperative learning 
tasks, independent research, community-based projects and service learning can 
be utilised to encourage learners to engage in thinking, problem solving and 
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meaning construction. During these activities learners participate in learning and 
this indicates that they are learning. 
AL requires learners to actively participate in learning activities, demonstrating 
relevant skills in the involved context to advance life-long learning and encourage 
deep learning in contrast to superficial or passive learning (Rule, 2006:3). AL 
aligns well with active learner involvement in learning (Lombardi, 2007a:2) and is 
encouraged by active participation, appropriate understanding, self-learning, 
questioning and development of new possibilities (Zimba, 2005:9). AL is useful in 
a swiftly altering profession such as radiography because it involves expert 
thinking which enables an individual to analyse and solve complex and 
uncommon problems. Effective communication is also an essential skill obtained 
from AL practices (Lombardi, 2007b:10). 
Radiography learners should take responsibility for their learning. Authenticity of 
self-learning is evidence that the learner conforms to the standards required for 
the profession (Wolfaardt et al., 2013:9). Education at the university 
concernedshould adhere to stringent ethical and moral principles as advised by 
Shalyefu et al. (2013:9). The development of self-directed and independent 
learning is an aim of the Teaching and Learning Policy of the university concerned 
(Shalyefu et al., 2013:4) and thus encourages learners to become responsible 
learners. The university concerned commits itself to graduate professionals who 
have undergone the ultimate academic experience but learners are warned that 
they are liable for the quality of their own learning (Shalyefu et al., 2013:11) and 
are held responsible for competencies required from the real-world setting 
(Lombardi, 2007a:2). Learners should be aware of the personal role they play in 
the learning process and take ownership of their development into professionals 
(De Bruijn & Leeman, 2011:694). When learners take ownership of their learning, 
they need to assimilate various contents and consolidate skills holistically (Maina, 
2004:2). Learners perceive learning activities to be authentic when they become 
engrossed in their own learning (Kreber & Klampfleitner, 2013:466). This is 
important because if learners do not feel that what they are learning is important 
for their future career, they might not be interested in the content. Autonomous 
learners build confidence by taking responsibility for their learning (Naylor, 
2011:319). AL activities assist learners in building their confidence through 
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participation and strive to enable learners to link their individual aptitude to 
professional practice (Lombardi, 2007a:2). AL encourages confidence in learners 
to act using the conative learning domain. Learner confidence is built when they 
are acknowledged as an important participant in the practice environment 
(Lombardi, 2007b:9 & 10). 
Enquiry-based learning is one of the teaching strategies where critical thinking 
and self-directed learning are used. Naylor (2011) introduced the enquiry-based 
learning teaching strategy into an imaging science module. That study’s purpose 
was to advance learner autonomy and experience. Since teamwork is a 
foundational block of enquiry-based learning, it was one of the main themes of 
that study and learners reported support from the team to be advantageous to 
their learning. Teamwork includes the social aspect of learning. Enquiry-based 
learning has other advantages such as the combination of acquired knowledge 
and skills transfer, learner autonomy, conflict resolution and consideration of 
dissimilar learning styles (Naylor, 2011:319). 
During group work learners use several sources and will deliberate around 
different viewpoints (Lombardi, 2007a:2). Health care learner education includes 
learning about teamwork, developing competence in communication skills and 
clinical decision making in erratic situations. Interpersonal and intrapersonal as 
well as communication skills are important graduate attributes (Shalyefu et al., 
2013:7). Teamwork is an important aspect in the health care setting and inter-
professional learning is crucial for each professional to understand their role in 
the health care team. 
In the X-ray department many different duties are carried out by different staff 
members. Teamwork is thus an important aspect. Learner cooperation within a 
profession is paramount because it promotes effective teamwork and discussion 
of experiences. Learners provide assistance to one another, they exchange skills 
and knowledge, they become more self-confident and learn how to manage 
conflict situations (Manninen et al., 2013:138). When learners learn in the clinical 
setting as part of a team, they develop relationships with the clinical staff, become 
members of the health care team and eventually contribute to the workflow (Hirsh, 
et al., 2012:550). 
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The radiography profession requires learners to actively reflect on their 
experiences and learning, which will result in deeper learning. Reflection assists 
radiography learners in relating theory to practice. Radiography practices can be 
advanced through questioning and reflection. Often learners and radiographers 
do not have sufficient time to question and reflect due to workload in the X-ray 
department. This may hinder the adoption of contemporary and improved 
practices (Sim & Radloff, 2009:205). The process of exploration is used in 
learning to encourage learners to reflect on how to apply the skills and knowledge 
learnt and adapt these to suit new circumstances in practice (Woolley & Jarvis, 
2007:77). 
Reflection is one of the ways to enhance clinical practice in the health care 
professions such as radiography in order to improve health care delivery (Sim & 
Radloff, 2009:203). Regulatory bodies are urging health professionals to 
earnestly apply critical thinking in the working environment. Practitioners ideally 
apply abilities, such as reflective, innovative, communicative and interpersonal 
skills, and participate in reflective practice (Baird, 2008:1). 
The AL approach requires learners to reflect on experiences (Lombardi, 2007a: 
2). Reflection on occurrences and discussion of feelings among peers and 
educators have been reported as important aspects of learning (Manninen et al., 
2013:140). Mann, et al. (2009:596) note that reflection and reflective practice are 
fundamental features of professional competence and maintain that it is important 
for learners to learn from their own experiences to enable them to develop and 
maintain competence throughout their career. Reflective practice encourages 
learners to work and reason professionally and this is an integral component of 
learning (Mann et al., 2009:595). 
Reflective practice is used as a learning tool (Woolley & Jarvis, 2007:77) and is 
essential in the health professions because practitioners should constantly 
analyse their actions by relating their theoretical knowledge to practice and 
making good decisions. Reflective practice enhances integration of textbook 
knowledge and actual practice and results in the development of a reflective 
radiographer (Baird, 2008:7). 
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In conclusion, effective learning can be summarised as the application of theory 
in the context of the profession. Active participation and teamwork lead to 
reflection in practice and eventually to competence development. 
3.4.3 Theme 3: Contextual learning supported by effective facilitation 
leads to the successful achievement of curriculum outcomes 
The statements below describe how effective learning is supported by learning 
occurring in the context of a profession and evidently leads to the achievement 
of the outcomes of the curriculum. 
3.4.3.1 Category (i): Facilitation, learning, assessment and competencies 
are interlinked and correlate to curriculum outcomes in order to 
achieve effective education 
To achieve effective education in radiography, there should be alignment of 
instruction, learning and assessment (Gulikers et al., 2004:67) which will lead to 
the development of the competencies required by the radiography graduate. 
These competencies in turn should be linked to the outcomes of the curriculum 
for competent radiographers to be developed. 
Figure 3.5 below illustrates this category. 
 











The following direct quotations (researcher’s own underlining) support this 
cateory: 
“It is widely acknowledged that in order to meet the goals of education, a 
constructive alignment between instruction, learning and assessment is 
necessary” (Gulikers et al., 2004:67). 
“Current educational goals focus more on the development of competent 
students and future employees than on simple knowledge acquisition” (Gulikers 
et al., 2004:67). 
“The role of the teacher as currently understood must undergo a fundamental 
shift for authentic learning to be implemented successfully. In this transition, the 
teacher assumes the role of the facilitator…” (Maina, 2004:5). 
“…educators need to place the practice of radiography at the heart of the 
curriculum and ensure the academic content of their courses is contextualised to 
the needs and concerns of the practice setting” (Baird, 2008:2). 
“Assessment is an integral component of every curriculum. It not only drives 
learning by determining what and how a student learns but it is also essential to 
determine whether predetermined standards have been achieved. The 
assessment process thereby helps to establish whether the aims and outcomes 
of the educational programme are satisfied, the content of the curriculum is 
appropriate and the methods of teaching are effective” (Brown et al., 2007:394). 
“…mismatch of professional competencies to patient and population priorities 
because of fragmentary, outdated and static curricula producing ill-equipped 
graduates…” (Thwistlethwaite, 2012:59). 
“Constructive learning is stimulated when course curricula are authentic, i.e. 
consists of real and complex practical assignments…” (De Bruijn & Leeman, 
2011:698). 
“…the alignment of explicit learning outcomes with clinically situated and 
supervised learning activities, and then with valid and reliable assessment” 
(Thistlethwaite, 2013:15). 
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The radiography profession requires excellence in clinical competence and 
educators are urged to concentrate on clinical competence when curricula are 
developed. Theoretical knowledge should ideally be contextualised to the 
requirements and apprehensions of the clinical setting (3.4.2.1) (Baird, 2008:2) 
to develop competence. Facilitation, learning, assessment and competencies 
should be directly linked with each other and in turn these should be associated 
with the outcomes of the curriculum. 
Teaching is described as a process of facilitating learning, assistance, arbitration 
between learner and content and comprehension between learner and educator 
(Zimba, 2005:10). Effective facilitation is an important component of effective 
education. Facilitation aims to develop competent learners and future employees 
rather than people who haveonly acquired knowledge (Gulikers et al., 2004:67). 
The influence facilitation and assessment have on learning is grounded on the 
educator and the learner views of the curriculum (Gulikers et al., 2004:68). 
Learners should recognise the connection between instruction and assessment for 
it to be advantageous to their learning (Gulikers et al., 2004:67). 
Valuable learning is grounded in authentic curricula (De Bruijn & Leeman, 2011: 
698). Real-world correlations to learning are essential because learner 
achievement is strongly linked to authentic facilitation and assessment (Rule, 
2006:3). Learning and assessment strategies should correspond to each other, 
otherwise the purpose of the exercise may be defeated (Lombardi, 2007b:9). 
Learning depends heavily on assessment and the educator and learner’s 
standpoints regarding assessment criteria (Gulikers et al., 2004:67). Teaching 
methods applied have a direct influence on learning (Brown et al., 2009:526) and 
when contextual learning is utilised, emphasis must be placed on teaching 
methods used (Maina, 2004:1). 
Assessment forms an indispensable component of any curriculum since it 
motivates learning by establishing the content learnt by a learner, in what manner 
a learner learns as well as if standards have been achieved (Brown et al., 
2007:394). Authenticity is one of the main characteristics of assessment (Gulikers 
et al., 2004:67) which leads to competency as it encourages higher level skills 
development. Authentic assessment and competencies are interlinked (3.4.2.1) 
and are based on curricular outcomes (Wolfaardt et al., 2013:9). Educators 
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should develop authentic assessments (3.4.2.1) and competencies which 
associate with curriculum outcomes (De Bruijn & Leeman, 2011:697) required by 
the profession. Authentic assessment is determined by programme outcomes, 
structure and process and is evidence of whether programme objectives were 
achieved. Thus, authentic assessment tools should be aligned with programme 
objectives (Stewart & Wubbena, 2014:152). These should be reliable, valid and 
relevant (Zimba, 2005:22). Authentic assessment (3.4.2.2) is a technique used to 
determine the level of learner achievement with reference to learning outcomes 
(Wolfaardt et al., 2013:3). It is evidence that the goals of the curriculum were 
achieved, if the content of the educational programme is applicable and if 
teaching methods are valid (Brown et al., 2007:394). 
Competence is the ideal outcome of AL and universities are expected to graduate 
competent, knowledgeable and skilled persons (Zimba, 2005:8). Discrepancies 
between professional competencies and curricula result in inadequate graduates 
(Thistlethwaite, 2012:59). 
The curriculum of any educational programme plays a major role in learning. The 
aims and objectives of an education programme are a vital aspect of learning and 
the curriculum outcomes should be linked to the competencies demanded from 
the profession (Thistlethwaite, 2012:59). Practice-based learning (3.4.2.1) aligns 
learning outcomes with authentic and applicable, clinically situated and 
supervised learning endeavours and in turn links these to assessment 
(Thistlethwaite, 2013:15). 
Outcomes-based education (3.4.2.1) stresses that outputs and products, referred 
to as competencies, should be assessed (Wolfaardt et al., 2013:8). These 
competencies are linked to curricular objectives and therefore assessments 
should be authentic in order to comply with curricular requirements. Authentic 
assessment strategies provide evidence that learners conform to the 
requirements of the curriculum (Wolfaardt et al., 2013:9). 
For radiography to change an AL approach curriculum adaptation is required 
(Woolley & Jarvis, 2007:78). Changing teaching and learning towards 
competency development also requires that authentic competency-based 
education (3.4.2.1) correlate with assessment (Gulikers et al., 2004:68). 
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3.4.3.2 Category (ii): Educator support and guidance enrich learning 
The literature reviewed explains that radiography learners need the support and 
guidance of their educators to direct and enhance learning. 
Figure 3.6 illustrates the content of this category. 
 
Figure 3.6: Content of category (ii), Theme 3 
The following direct quotations (researcher’s own underlining) support this 
category: 
“Educators provide meaning meaningful opportunities and appropriate support 
for all students to engage in self-directed inquiry, problem solving, critical thinking 
and reflections in real world and creative contexts” (Maina, 2004:1). 
“…student centred learning, a trigger which acts as a springboard to learning and 
the lecturer acting in a facilitative guiding role rather than delivering information” 
(Naylor, 2011:319). 
“In such authentic learning situations, the student was the inquirer, rather than a 
lesson learner undergoing a training exercise and the teacher was a mentor and 
resource procurer rather than a disseminator of knowledge” (Rule, 2006:2). 
“…reflection requires the expert/teacher to direct and encourage the student to 






“The objective here is to encourage students to consider how skills and 
knowledge they have learned can be adapted to new situations in the practice 
setting” (Woolley & Jarvis, 2007:77). 
This theme plays a major role in learning because the abilities and approaches 
used by the educator directly influence learning. The didactic teaching method 
may lead to boredom or learners being overwhelmed. In contrast, adult learning 
theories suggest learner autonomy in learning and educator guidance during 
learning. The aforementioned are applied using the enquiry-based learning 
strategy (3.4.2.1) (Naylor, 2011:319). Educators should not simply deliver 
information to learners but should rather be facilitators and guide learners through 
learning (Naylor, 2011:319). The educator’s role as facilitator can be either con-
structive or destructive in the learning process. In AL situations the learner is 
perceived as the investigator, who thinks critically and creatively, rather than a 
lesson learner and the educator takes the role of an adviser and resource person 
rather than a distributor of knowledge (Rule, 2006:2 & 4). 
Educators should create organised, favourable, collaborative learning situations 
where effective teaching and learning can occur (Shalyefu et al., 2013:4). Modern 
internationally accepted and contemporary teaching and learning strategies 
should be used by educators (Shalyefu et al., 2013:5 & 6) and teachers should 
guide and inspire learners to analyse and be critical of their experiences and 
actions (Woolley & Jarvis, 2007:77). 
Flexible instruction methods (De Bruijn & Leeman, 2011:699) and diverse 
learning modes should be employed by educators to support deep and 
meaningful learning (Shalyefu et al., 2013:13). Learners could become 
disconnected from their learning if the same learning method is repeated 
throughout a module. Educators are encouraged to assist learners in developing 
higher order thinking skills which they would normally not achieve by themselves 
(Lombardi, 2007a:2). 
Application teaching approaches are good indicators of the effectiveness and 
quality of a university programme. These approaches are used to merge 
workplace expectations with skills and competencies graduates possess. 
Examples of the application approach are internship, teaching practice and field 
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attachments (Zimba, 2005:13). Clinical practice in radiography education is a 
form of internship. The learning methods applied can strengthen, encourage or 
discourage knowledge development. It is the responsibility of the educator to 
guide learners through AL activities constantly taking the real-world situation into 
consideration (Lombardi, 2007b:8). 
Teaching materials and learning activities used by educators should mimic real-
life conditions (Lombardi, 2007a:2; Pawlina & Drake, 2016:5; Rule, 2006:1), be 
clinically relevant, appropriate (Pawlina & Drake, 2016:5 & 6) and should assist 
learning (Shalyefu et al., 2013:4). 
Rapport between learners and educators is important for the learning process 
(Manninen et al., 2013:133). Learning is influenced by the environment and the 
support they receive. Educators guide the learners but do not desert them and 
learning autonomy is required (Manninen, et al., 2013:140). Communication 
between learners and educators is important prior to and after assessment 
(Wolfaardt et al., 2013:10) and debriefing after clinical placements is important 
for learners to feel supported (Baird, 2008:5). 
Educator support during learning is an important aspect of learning and AL takes 
place when educators expose learners to significant learning opportunities and 
appropriately support all learners (Maina, 2004:1). De Bruijn and Leeman 
(2011:698 & 699) add that educators commonly support learners when 
challenges are experienced to obtain and/or understand knowledge. Educators 
should ideally adapt to the learning process. Their role should decrease as the 
learners’ knowledge broadens with the aim of self-directed learning. It is note-
worthy that learners have different levels of needs for support and therefore lec-
turing staff need to be flexible to accommodate all learners (De Bruijn & Leeman, 
2011:699). Educators should be able to assess individual learner needs, knowl-
edge structure and performance to support and organise effective learning ac-
tivities (Woolley & Jarvis, 2007:75 & 76). 
In conclusion, contextual learning supported by effective education can be 
summarised as demanding facilitation and effective teaching and learning 
approaches. Appropriate learner support is essential while educators should 
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continuously reflect upon the facilitation, learning, assessment and competence 
development in order to achieve curricular outcomes. 
3.5 THE CENTRAL CONCEPT 
In this study AL is a teaching and learning approach used to achieve clinical 
competence. This approach encourages authentic learning in a real-world 
context that prepares learners for professional and ethical clinical practice. It can 
be achieved through participative, contextual learning and by developing critical 
and reflective thinking and decision making skills. Participation encourages ap-
plication of knowledge, skills and attitudes into the professional context. Effective 
instruction, learning and assessment create an environment for AL and result in 
competence and successful achievement of curriculum outcomes. 
The central concept that emerges is: 
The educator must prepare the radiography learner to be an authentic 
professional who is competent in context. 






Chapter 3 was concerned with concept identification. The researcher conducted 
an in-depth literature search and followed a process to identify the main concepts 
of AL. Three overarching themes, were developed based on the specific literature 
consulted, namely authenticity of learning is essential to achieve competence in 
professional clinical practice, effective learner learning is achieved when theory 
is applied in the context of a profession, and contextual learning supported by 
effective instruction leads to the successful achievement of curriculum outcomes. 
Categories were then created and a central concept was identified which will form 
the basis for the model development.  
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CHAPTER 4 
DEVELOPMENT OF A CONCEPTUAL FRAMEWORK 
FOR THE MODEL TO FACILITATE AUTHENTIC 




The first phase of the study, concept analysis, consisted of two steps, namely 
identifying AL concepts from the literature and defining and classifying identified 
concepts. Four concepts: authenticity, professional, competence and contextual, 
were identified in chapter 3. Concept analysis in research is imperative and 
significant since individuals may interpret a concept in various ways. A concept 
can be defined as “a mental image of a phenomenon, an idea or a construct in 
the mind about a thing or an action” (Walker & Avant, 2004:26), and analysis can 
be described as an examination, a scrutiny or an inquiry. Combining these words, 
Walker and Avant (2009:63) define concept analysis as investigating the basic 
fundamentals, construction and meaning of a concept. Concepts have features 
which make them distinctive from other concepts. 
The identified concepts are defined for the context of this study in this chapter.  
Dictionaries and subject-related sources were used to compose these definitions. 
Subject definitions are definitions found in the literature that is directly linked to 
the aspect being researched. For the purpose of this study, AL is the aspect. 
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Conceptual meaning is discussed. This chapter laid the foundation on which the 
model was built. 
4.2 CONCEPT DEFINITION AND CLASSIFICATION 
The central concept was defined using popular dictionaries and subject 
resources. The essential attributes for all four concepts were derived from the 
definitions found for the concepts. Words repeated frequently in the definitions 
were used as essential attributes. A concept definition of AL will be given. Refer 
to Appendix L for dictionary and subject definitions aas well as essential attributes 
for each concept. 
4.2.1 Definition of authenticity for the current study 
The radiography learner is educated in an authentic and genuine manner which 
is trustworthy, enabling him or her to learn meaningfully and act accordingly. 
The radiography learner is educated to demonstrate authenticity by being 
genuine and trustworthy in meaningful actions in practice. 
4.2.2 Definition of professional for the current study 
The radiography learner is educated to be an expert in the field and is subject to 
a code of conduct. 
4.2.3 Definition of competence for the current study 
The radiography learner is educated to be knowledgeable, skilled and efficient in 
practice. 
4.2.4 Definition of contextual for the current study 
The radiography learner is educated to practise in the real-world environment. 
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4.2.5 Conceptual definition 
The researcher reflected on the dictionary and subject definitions and the 
essential attributes of the identified concept of authenticity, professional, compe-
tence and contextual, and compiled a conceptual definition of the central concept, 
AL, as follows: 
The educator facilitates the radiography learner to be an authentic professional 
who is competent in context. The radiography learner is educated to be genuine 
and trustworthy in meaningful actions and to be an expert in the field who is 
subject to a code of conduct. The educator prepares the learner to be 
knowledgeable and skilled and to be able to practise efficiently in a real-world 
environment. 
4.3 CREATING CONCEPTUAL MEANING OF AL 
Following the definition, the researcher constructed a model and a contrary case. 
The concepts were used in real-life situations and include the essential attributes 
of the central concept (Walker & Avant 2004:42). The names referred to in the 
model and contrary cases are pseudonyms.   
4.3.1 A model case 
A model case is described below to symbolise AL in the radiography education 
setting. A considerable number of school leavers and others apply for the 
Bachelor of Radiography Diagnostic and Honours programme at the university 
concerned. Some of these learners are observed to be passive while registered 
because they do not participate actively in the classroom setting and only exert 
efforts when assessments occur. This situation could possibly be changed if 
educators implement AL methodologies. Through this learning approach learners 
could become more involved in their learning. 
A school leaver, Jane, passed Grade 12 with very good results and applied for 
tertiary education at the university concernedto qualify as a diagnostic 
radiographer. She was admitted into the degree programme and was very excited 
to embark on this new educational journey following high school. During the 
orientation programme Jane was informed about her responsibilities as a learner 
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and the theoretical and practical requirements involved. Throughout the academic 
year Jane diligently attended lectures and clinical practice as prescribed. A 
radiography educator, Mrs Jones, applied various AL methodologies in the 
lecture hall, her lectures were interesting, she encouraged continuous learner 
participation and she acted as a facilitator during learning rather than a teacher. 
She presented content in a genuine or real manner, always incorporating the 
real-world setting, the diagnostic imaging department, into her lectures. Mrs 
Jones provides the learner with trustworthy education which Jane may use to 
learn. This trustworthiness refers to the way in which Mrs Jones delivers content 
to Jane. She incorporated radiation protection aspects, ethical matters and 
professional conduct into each lecture. References made and examples stated 
included real patients, actual requests from medical practitioners and authentic 
scenarios which could be encountered in the real-world. This resulted in Jane 
understanding the linkage between theoretical knowledge and clinical practice. 
Jane was an exemplary learner and met all the requirements for the programme. 
After teaching learners radiation technique positioning techniques theoretically, 
Mrs Jones encouraged them to consult textbooks and current reliable resources 
concerning the content covered and to watch YouTube videos to familiarise 
themselves with patient positioning skills required to perform procedures on 
actual patients. Before performing procedures, there were three prerequisites. 
Firstly, Mrs Jones presented clinical demonstrations on mannequins to reinforce 
the learning process. Secondly, she requested learners to practise positioning 
techniques using mannequins and their peers, posing as patients. Finally, 
learners had to observe qualified radiographers perform five procedures of each 
anatomical area before they were allowed to perform procedures under the 
guidance of senior learners, the clinical instructor or radiographers of that 
department. When learners felt confident with their clinical performance, they 
were allowed to work independently but their resultant radiographs still had to be 
evaluated by radiographers before handing them over to patients. Taking all the 
learning strategies stated above into consideration, Mrs Jones aimed to use AL 
in order to facilitate deep and meaningful learning for her learners. 
During her practical allocations in the imaging facility, Jane appreciated the AL 
methods applied by Mrs Jones. She successfully associated theory taught in the 
78 
lecture hall with the real-world setting. She applied the knowledge obtained, 
pertaining to the patient positioning, patient care, radiation protection, critical 
clinical reasoning and professional conduct when performing procedures on 
patients. The authentic experiences prepared her well for practice. This is 
evidence that the education the learner underwent was genuine and real to her 
and she could successfully apply theory to practice, as indicated by the definition 
of AL, an eventually become an authentic radiographer.    
Upon successful completion of the four-year academic programme and 
complying with all the practical requirements, Jane graduated and was employed 
at a medical imaging facility in Windhoek. She became a confident, authentic, 
skilled, competent and professional radiographer in context who cared for all 
her patients. Due to her personal desire to continuously improve her abilities, 
Jane became a life-long learner and improved her competence regularly. 
4.3.2 A contrary case 
A contrary case is described below to explain what AL does not represent. 
A first-year radiography learner, Janewas admitted into the Bachelor of 
Radiography Diagnostic and Honours degree programme. 
Jane found it challenging to use the  library of the university concerned, she did 
not have a laptop to work on and she could not afford to buy the textbooks needed 
for her studies. Jane had passed Grade 12 with the minimum requirements and 
her English was poor, which meant that she struggled to understand content 
during lectures. Adding to this situation, Mrs Jones, her educator, used the 
conventional teaching style. Learners had to listen to her for hours while only she 
spoke. For assessments, learners were required to memorise information on her 
PowerPoint presentations and reproduce these notes verbatim. No reference was 
made to real-world situations where learners could make inferences to 
radiographic practice. 
Jane was an introvert and making friends was tough. During lectures she would 
sit at the back of the lecture hall and not engage much with her peers or educator 
and was scared to ask questions out of fear of being perceived as unintelligent 
or awkward. She struggled to understand lectures. 
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Due to her average intellect Jane could not link theory discussed in the lecture 
hall with practice in the imaging department. She did not interact well with senior 
learners, the clinical instructor and the radiographers. She was scared to ask for 
guidance and assistance and this made it challenging for her to obtain the 
practical skills and competencies required of a learner at her academic level. 
The clinical instructor did not play a significant role in Jane’s learning because of 
high learner numbers and workload and did not spend enough individual time 
with her in order to facilitate learning. 
Jane unfortunately failed her first year at university and did not return to repeat 
the year because she felt like a failure. 
4.4 CLASSIFICATION OF CONCEPTS 
The defined concepts are classified below by using the survey list of Dickoff et al. 
(1968:422), which requires the researcher to answer the following questions: 
 Who is the agent? 
The agent in this model is an educator who facilitates an educational process 
incorporating AL opportunities that enables the development of learners who 
can become authentic professionals. 
 Who is the recipient? 
The recipient in this model is a first-year radiography learner enrolled at the 
university concerned who has not experienced AL as part of their previous 
educational process. 
 What is the context? 
The context of this model is the first-year radiography programme at the 
university concerned. 
 What are the dynamics? 
The dynamics involve the motivation for transformation. There is a need for 
competent radiographers and radiographic competence in practice needs to 
be developed in learners. The process of change is grounded on the 
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challenge of integrating knowledge and skills and the lack of learner participa-
tion in learning that prevents the development of learners who are able to 
become authentic professionals. 
 What is the procedure? 
The procedure encompasses the radiography educator providing an 
opportunity to learners to be exposed to genuine and meaningful learning 
experiences. The educator facilitates AL in the radiography education 
context, enabling learners to become experts in the field. AL methods are 
applied while continuously incorporating authentic, real-world circumstances. 
Theoretical knowledge is reinforced by actual practice in an environment 
where learners are actively involved in their learning, where they are 
educated to become genuine and trustworthy radiographers, to enable them 
to become authentic, skilled, competent radiographers in context who act 
professionally, conforming to a code of conduct. 
 What is the outcome? 
The outcome of this model is the process to develop an authentic 
professional who is competent in context using an AL approach. 
The aforementioned aspects were important in the development of the model. 
4.5 DEVELOPMENT OF RELATIONSHIP STATEMENTS 
In this section of chapter 4 the researcher describes how the defined central 
concepts interrelate with each other in relation to the conceptual map (Chinn & 
Kramer, 2011). 
 The goal of a radiography educator is to educate radiographers who are able 
to become authentic professionals competent in the context of clinical 
practice. 
 The current traditional education system is ineffective in achieving this 
objective because the teaching style is too traditional and educator-based, thus 
not giving learners the authenticity required to become competent in context. 
The challenge to integrate theoretical knowledge and skills, and learner 
passivity in learning deter competence development. 
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 The radiography educator provides the learners with an opportunity to 
become authentic professionals who are competent in context by 
participating in a process of AL opportunities. 
 The radiography learner actively participates in authentic contextual learning 
to develop into a knowledgeable, efficient, skilled and professional 
radiographer. 
 The radiography educator provides opportunities for real-world, genuine, 
trustworthy and meaningful opportunities for the learner to become a 
professional who is a skilled expert in the field and who conforms to a code 
of conduct. 
 Assimilation of authentic knowledge and professional skills may lead to the 
development of learners who are able to become authentic professionals 
competent in practice. 
4.6 CONCEPTUAL MAP 
Based on the concept classification and relationship statements a conceptual 
map was developed and is presented in figure 4.1. 
 
Figure 4.1: Conceptual map 
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The conceptual map was developed to explain that there is a need for authentic, 
competent radiography graduates. Competence requires the educator and the 
learner to interact. This interaction involves authentic methods of teaching and 
learning. The teaching and learning take place in the lecture hall and imaging 
facility to facilitate learning in an appropriate context. The end result of the 
process of AL aims to develop an authentic, competent and professional radiog-
rapher in context. 
4.7 CONCLUSION 
This chapter presented the definitions of the identified concepts. A conceptual 
definition of AL was derived from these definitions. Model and contrary cases 
were described to demonstrate what AL is and is not in the radiography education 
context. Thereafter the concepts were classified and relationship statements 
were drafted. A conceptual map was presented. 













DESCRIPTION AND EVALUATION OF THE  
MODEL TO FACILITATE AUTHENTIC LEARNING  
IN DIAGNOSTIC RADIOGRAPHY EDUCATION 
 
5.1 INTRODUCTION 
Chapter 4 dealt with the definition and classification of the identified concepts and 
relationship statements which laid the foundation on which the model was built. 
In chapter 5, the model is described and evaluated in the diagnostic radiography 
education setting. The evaluation incorporates the criteria identified by Chinn and 
Kramer (2011:197). 
5.2 OVERVIEW OF THE MODEL 
The overview outlines the model, figure 5.1, below. 
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Figure 5.1: The model 
Figure 5.1 presents the model which was developed to provide a framework for 
diagnostic radiography learners to be educated in a genuine manner, 
incorporating contextual circumstances, to enable them to develop into authentic, 
competent and professional radiographers in context. The conceptual map, figure 
4.1, was integrated into the model.  
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5.3 DESCRIPTION OF THE MODEL 
The description of the structure of the model will consist of the following: the 
purpose, assumptions, context, theoretical definitions, relationships between the 
concepts in the model, structure of the model and its process description. 
5.3.1 The purpose of the model 
The purpose of the model is to facilitate learning for radiography learners, 
encompassing the concepts of authenticity, professional, competent and 
contextual. It should serve as a framework or guideline for radiography education. 
The aim is ultimately to enable learners to develop into authentic, professional 
and competent radiographers in the process of the radiography education 
context. 
In the problem statement as stated in chapter 1 (1.4), a theory-practice gap has 
been noted by several authors. The gap entails that learners do not correlate the 
knowledge they obtained in the lecture hall setting to the actual real-world clinical 
practice. The consequence of the gap is that these learners do not develop into 
authentic, professional and competent practitioners in the imaging facility context. 
Taking this aspect into consideration, this model was developed with the aim to 
overcome this gap and to enable radiography learners to learn authentically, in a 
manner which can help them to apply knowledge learnt in the lecture hall to the 
context of the imaging facility. Graduates from this programme should be au-
thentic radiographers, be competent and act professionally, in context, on a daily 
basis. 
In chapter 1 (1.7), meta-theoretical assumptions of the study were stated. These 
will be stated again below and a more detailed discussion will follow. 
5.3.2 The meta-theoretical assumptions of the model 
 Every human being is born with the ability to learn. 
 Educators should guide learners to achieve learning. 
 The teaching and learning methods employed direct learning. 
 Learner participation in learning encourages AL. 
 AL occurs when theoretical information is applied in clinical practice. 
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5.3.2.1 Every human being is born with the ability to learn 
When babies are born they learn from their parents, guardians, caretakers and 
their peers. In the context of this study the researcher assumed that each first-
year radiography learner, the recipient, admitted to the degree programme has 
the ability and potential to learn authentically. Although different learning styles 
apply to individuals, everyone will learn. The model strives to facilitate the 
learning of learners in an authentic manner through application of the concepts. 
5.3.2.2 Educators should guide learners to achieve learning 
The model advocates that radiography learners need guidance from their 
educators to enable them to learn effectively. The educator, the agent, is 
observed as a facilitator of learning in the radiography education context. The 
educator exposes learners to AL opportunities, interacts with learners and directs 
them to learn authentically, achieve competence and professionalism in context. 
5.3.2.3 The teaching and learning methods employed direct learning 
The model infers that the educator should expose learners to AL opportunities for 
radiography learners to learn effectively to acquire the competencies required for 
professional practice and service delivery to patients in context. The AL 
methodologies used should influence the type of learning to be achieved. 
Effective methodologies encourage deep meaningful learning and not simply 
memorisation of facts. 
5.3.2.4 Learner participation in learning encourages AL 
It was also noted in the problem statement that radiography learners were 
perceived as passive learners who absorb content but may not be able to apply 
this knowledge during clinical practice in the imaging facilities. Learners should 
be involved in their own learning and form part of the learning process. The model 
promotes learner involvement in learning to become authentic, professional and 
competent radiographers in context. 
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5.3.2.5 AL occurs when theoretical information is applied in clinical 
practice 
The radiography programme consists of both theoretical as well as clinical 
learning. It is believed that learners learn better by doing rather than just knowing. 
The model suggests that authenticity in learning is achieved when the learner can 
link factual knowledge to the real-world setting. Application of theory in practice, 
reflection, critical thinking and clinical reasoning encourage competence 
development. 
5.3.3 The context of the model 
The context of the model is important for it to be meaningful. The process in 
radiography education with reference to the first-year radiography programme at 
the university concerned is the context of the model. It includes the academic 
environment where radiography teaching and learning occurs at the university 
concerned, where theoretical teaching takes place, and the imaging facilities 
where clinical teaching and learning occurs, in Windhoek, Namibia. The context 
of this model is critical because the model was implemented and data was 
collected in this environment. 
5.3.4 The theoretical definitions of the model 
The central concept of the model and its related concepts were defined in chapter 
4. These definitions describe the concepts in the process of radiography 
education relating to the first-year radiography programme at the university 
concerned. They are repeated below to remind the reader and assist in 






5.3.4.1 The central concept: AL 
The educator prepares the radiography learner to be an authentic professional 
who is competent in context – this is the central concept from which the model 
was developed. For the purpose of the model, the central concept is defined as 
follows: 
The educator prepares the radiography learner to be an authentic professional 
who is competent in context. The radiography learner is educated to be genuine 
and trustworthy in meaningful actions and to be an expert in the field who is 
subject to a code of conduct. The educator prepares the learner to be 
knowledgeable and skilled and to be able to practise efficiently in a real-world 
environment. 
The related concepts of authenticity, professional, competence and contextual 
are defined below. 
5.3.4.2 Concepts 
Authenticity 
The radiography learner is educated to demonstrate authenticity by being 
genuine and trustworthy in meaningful actions in practice. 
Professional 
The radiography learner is educated to be an expert in the field and is subject to 
a code of conduct. 
Competence 
The radiography learner is educated to be knowledgeable, skilled and efficient in 
practice. 
Contextual 




5.3.5 The relationships in the model with reference to the model 
process 
Relationship statements specified in chapter 4 related to the conceptual map. The 
relationship statements stated below refer to the process of the model. 
 In the current radiography education process the link between theoretical 
knowledge and clinical practice is weak and integration is not achieved 
effectively, which deters competence development. 
 The radiography educator and learner cooperate in the radiography 
education learning process to enable development of authentic, professional 
and competent radiographers in the context of clinical practice. Initially the 
educator possesses the knowledge and skills and facilitates the transfer of 
information and development of the learner for the latter to achieve compe-
tence. 
 The radiography educator exposes the learner to AL opportunities and 
supports and facilitates meaningful learning. 
 The radiography learner is actively involved in learning and participates in the 
learning process, including self-directed learning, and interacts with the 
radiography educator to develop into an authentic, professional, competent 
radiographer in context. 
 AL incorporates the concepts of authenticity, professional, competence and 
contextual. These concepts combined strive to integrate theory and clinical 
practice with the aim of developing an authentic, professional and competent 
radiographer in the appropriate context. 
5.3.6 The structure and process of the model 
Structure is the part of the theory that relates to the complete morphologic 
organisation of the concepts within a theory (Chinn & Kramer, 2011:257). It 
provides form to the conceptual relationships and the structure stems from the 
relationships of the theory (Chinn & Kramer, 2011:191). 
Process description entails a detailed explanation of a particular procedure to be 
followed to achieve an outcome in a specific context. It stipulates a series of 
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proceedings or activities that need to be accomplished throughout the process to 
reach the objectives of the process (Task Management Guide, [s.a.]). 
The description process and critical reflection of the model assists the reader in 
unambiguously comprehending the structure and nature of the theory. These 
aspects can also be employed to establish the value of the theory for the 
purposes of a particular study (Chinn & Kramer, 2011:184). The manner in which 
change can take place over a period of time through a sequence of events is 
explained (Jerz Setonhill, [s.a.]). 
The objective of the model is to facilitate radiography learners to become 
authentic professionals who are competent in the context of clinical practice. 
Radiography education at the university concerned currently utilises a traditional 
education system which is unsuccessful in achieving this goal, since it does not 
expose learners to the authenticity required to become competent in context. The 
model aims to overcome this challenge through a series of events in order to 
enable the authentic education of competent, professional radiographers in the 
context of the first-year radiography programme at the university concerned, in 
the process of radiography education. This process will be explained below with 
reference to the central concepts of authenticity, professional, competence and 
contextual, as well as the other structures used in the model. 
Colour is a form of energy and affects humans. Colours in the surroundings affect 
mood and behaviour (Colour-affects, [s.a.]). Colour psychology is the study of 
how the human brain discerns what it visualises (Color Psychology, [s.a.]). It is 
defined as the impact which light has on the state of mind and attitude of human 
beings. It is a universal and psychophysical response that is not particularly 
affected by beliefs, age and gender (Colour-affects, [s.a.]). 
Colour forms an essential part of the model and its perception by the learners will 
be discussed. Different colours were used in the model to convey a specific 
message to the reader. Colour depicts different meanings to the researcher and 
the choice of colour as well as the shapes used in the model will be explained 
below. The structure and the process of the model will be described from the 
bottom to the top. 
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Figure 5.2: Perforated arrow 
The perforated arrow in figure 5.2 links theory to clinical practice. The gap 
between these aspects was identified in the literature and also acknowledged by 
the researcher through experiences shared by learners, radiographers and newly 
qualified staff. The perforation shows that the integration between these aspects 
is poor in the current radiography education process because authenticity is lack-
ing and it does not necessarily assist in the development of authentic, profes-
sional, competent radiographers in context. 
 
Figure 5.3: Solid black arrow 
Black is a combination of all other colours (Universe of Symbolism, [s.a.]). It is 
associated with power, elegance, correctness, depth and authority (Color Wheel 
Pro, [s.a.]). It is formal, sophisticated and provides protection from external 
factors. It denotes control (Empowered by Color, [s.a.]). 
The researcher views black as representing power, strength and authority. The 
arrow which links the radiography educator and the radiography learner was 
chosen to be black and solid because there is a strong association between these 
people and together they have strength and power to help the radiography learner 




Figure 5.4: The red arrows 
Figure 5.4 shows the red arrows which incorporate the radiography educator and 
learner. Red is a warm, robust and conspicuous colour (Olesen, [s.a.]) and it is 
vibrant, lively, intense and passionate (Universe of Symbolism, [s.a.]). Red 
represents vitality, strength and power. It is easily recognisable and indicates 
courage (Color Wheel Pro, [s.a.]). This colour is associated with action, aspiration 
and determination and draws attention, is energising and can provide confidence. 
It symbolises assertiveness, stimulation, courage and strength (Empowered by 
Color, [s.a.]). 
The researcher chose these arrows including the radiography educator and the 
learner to be in red because the colour signifies blood, an essential part of life. 
The people included in the model are the most important components of it. 
Without them, it would be impossible to employ this model. Red was used since 
it draws attention and shows the significance and the importance of the 
interaction between these parties in the process of AL and its end result. The red 
colour fades towards the top and bottom to express how the educator initially has 
all the knowledge and skills but eventually transfers these to the learner through 
the use of AL. 
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Figure 5.5: The red arrow including the radiography educator 
The radiography educator (figure 5.5) is partially responsible for the learning 
process and is also referred as the facilitator of learning. The radiography 
educator is the agent in the model and plays a vital role in the education of the 
radiography learner. He or she, the educator, facilitates, guides and supervises 
the learning process through interaction with the learner. The educator, exposes 
the learners to AL experiences and employs learning and assessment methods 
which encourage learner participation, and reference to context is continuously 
made. The educator also inspires the integration of theory and practice, which is 
one of the aims of the AL process. This incorporation of authentic knowledge and 
professional skills may lead to the development of learners who are able to 
become authentic professionals competent in clinical practice in context. The 
main objectives of the educator are to provide the learner with an opportunity to 
participate in the process of AL activities and to facilitate learning for learners to 
develop into radiographers who are able to become authentic professionals, who 
are competent in the context of clinical practice. Furthermore, the radiography 
educator provides learning opportunities which are real-world related, genuine, 
trustworthy and meaningful to aid the learner to become a professional who is a 
skilled expert in the field and who conforms to the code of conduct. 
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Figure 5.6: The red arrow including the radiography learner 
The radiography learner is an individual who is enrolled as a first-year learner at 
the university concerned. The radiography learner (figure 5.6) is the recipient in 
the model and is the most important part of the model in the researcher’s opinion. 
Interaction between the radiography educator and the learner is the most 
essential activity in the model. This interaction directs the learning process. The 
educator guides the learner and provides support and supervision throughout this 
process. Self-learning is paramount and the learner should be aware of his or her 
responsibilities in learning and constantly be active and involved in authentic 
contextual learning. Taking the main aim of the model into consideration, a 
combination of these activities will assist the learner in developing into a 
knowledgeable, efficient, skilled and professional radiographer. 
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Figure 5.7: Theory and clinical practice 
The rectangle in which theory and clinical practice is presented (figure 5.7) has 
darkly coloured peripheries and the colours blend into each other towards the 
centre of the rectangle. The researcher wishes to use this blending to imply that 
there should ideally be no boundaries between these aspects because 
integration is vital to achieve competence. 
Theory and clinical practice in the rectangle illustrate that through AL there is a 
strong association between these aspects. Theory learnt in lecture halls should 
be applied in clinical practice and AL strives to achieve this goal by incorporating 
contextual learning into the learning process. In radiography education, where 
theory and clinical practice should be integrated, is an ideal setting. This was also 
the reason for including contextual learning into the learning activities, which will 
be described in the operationalisation of the model in chapter 6. 
 
Figure 5.8: Authentic learning 
AL, the central concept, is presented in white (figure 5.8) to indicate pureness 
and goodness. The researcher believes that goodness can be achieved using AL 
in radiography education. The shape in which AL is presented is round because 
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there is no start or end to the learning process. AL is illustrated in the middle of 
the model to show that all other aspects revolve around it and are linked to it. 
 
Figure 5.9: AL concepts 
The concepts of authenticity, professional, competence and contextual are 
presented as parts of a single circle (figure 5.9) because these are employed in 
relation to each other when AL is applied. Each concept plays a vital role in the 
radiography education process and will be discussed in detail below. Reference 
will be made to the essential attributes of each concept stated in Appendix L. 
 
Figure 5.10: Authenticity 
Figure 5.10 illustrates authenticity. The colour green is the colour of nature which 
symbolises growth, development, hope, harmony and safety (Color Wheel Pro, 
[s.a.]). The colour green was chosen for the concept of authenticity because it 
symbolises growth and development. Authenticity is necessary when learners 
learn for them to develop and grow into authentic, professional, competent 
radiographers in context. The aim of the model is to educate the radiography 
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learner to demonstrate this authenticity by being genuine and trustworthy and to 
act meaningfully in practice. 
Authenticity (figure 5.10) in the context of the first-year radiography programme 
at the university concernedwith reference to the radiography education process 
implies that the radiography learner is educated to demonstrate authenticity by 
being genuine and trustworthy in meaningful actions in practice. AL takes place 
when radiography learners learn in a genuine manner, which indicates that 
learners engage in deep and meaningful learning and do not simply memorise 
information and learn to reproduce it for assessments and examinations. This 
type of learning enables learners to become trustworthy radiographers who 
provide the highest level of care to patients when performing radiographic 
procedures. Learning is meaningful when learners are able to successfully apply 
the theory acquired during lectures in the imaging facility while practising. 
Authenticity thus signifies that when the radiography learner learns in a genuine, 
trustworthy and meaningful way, he or she will be able to integrate theory and 
practice. Authenticity in learning should prepare learners for their professional 
life. 
 
Figure 5.11: Professional 
Figure 5.11 symbolises the concept of professional. Brown is the colour of soil 
and is seen by the researcher as the foundation of the earth. Nature inspired, it 
represents a feeling of wholesomeness, orderliness and being grounded (Canva, 
[s.a.]). Brown is a serious colour which is down to earth and it portrays solidity, 
structure, order and support (Olesen, [s.a.]). It also represents quality, 
faithfulness, trustworthiness, reliability, strength and maturity (Empowered by 
Color, [s.a.]). 
98 
This colour gives the researcher the feeling of durability and honesty and 
expresses the sense that radiography practice and professionalism should not be 
superficial but strongly grounded. It also indicates that radiographers should ad-
here to the code of conduct, behave in an orderly way and support their peers 
and learners in the imaging facilities and other health care professionals they 
encounter. The model strives to develop radiographers who are experts in the 
field. The researcher views an expert radiographer as being able to produce op-
timal quality diagnostic images, being faithful to the profession and peers, being 
reliable and complying with the code of conduct. The colour brown represents 
these qualities. 
Professional (figure 5.11) in the context of the first-year radiography programme 
at the university concerned implies that the radiography learner is educated to be 
an expert in the field and is subject to the same code of conduct as the profession 
during education and practice. Radiographers have to treat patients according to 
these standards and act professionally at all times when dealing with patients and 
staff. When performing imaging procedures, radiographers should be experts in 
the field because they are required to produce good-quality images to enable 
medical practitioners to make diagnoses. Being an expert in the field involves 
excellence in a combination of capabilities, such as patient positioning, patient 
care and radiation protection, to mention a few. To provide professional care, 
competence is necessary. 
 
Figure 5.12: Competence 
Figure 5.12 represents competence. The colour purple is a combination of blue 
and red which signify stability and energy, respectively. Purple is associated with 
royalty, wisdom, dignity, creativity, ambition and devotion (Color Wheel Pro, [s.a.]). 
Purple implies authority, richness and excellence that demands respect. In 
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relation to a leader, purple relates to determination, motivation and confidence 
(Empowered by Color, [s.a.]). 
In the model purple was used to demonstrate competence in radiography practice 
since it is one of the most important health professions which guides diagnosis 
and treatment. Therefore, the radiographer should possess knowledge to perform 
procedures, be creative when dealing with uncommon situations and devote 
himself or herself to the patient and the profession. Excellence should be 
achieved in practice; thus the radiographer should be skilled in his or her 
professional responsibilities and efficient in practice. 
Competence (figure 5.12) in the context of the first-year radiography programme 
at the university concernedwith reference to the radiography education process 
implies that the radiography learner is educated to be efficient, skilled and 
knowledgeable in practice. The radiography learner obtains radiography 
knowledge through education. He or she uses this knowledge in theory and 
practice to develop into a competent practitioner. Competence in radiography 
practice is very important because radiographers should be skilled in order to 
provide good-quality diagnostic images to patients. Patient positioning is an 
example of one of the main duties of a radiographer and efficiency is vital in this 
process because if it is inaccurately performed, the entire procedure may have to 
be repeated. Competence is achieved when learners engage in real-world 
learning in the context where they are expected to work as professionals. 
 
Figure 5.13: Contextual 
Blue is the colour of the sky, heaven and sea and it is often associated with depth, 
stability, expertise, understanding, confidence and intelligence (Color Wheel Pro, 
[s.a.]). Blue is the most universal colour and the colour of reliance and peace and 
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can suggest trustworthiness and integrity (Empowered by Color, [s.a.]). It relates 
to dependence, accountability, truthfulness and faithfulness. It shows wisdom, 
inner security, confidence, control and taking the right decisions during 
challenging situations. This colour signifies order and direction in life as well as 
in the work environment. The colour blue relates to commitment to any cause or 
concept believed in with reference to family or work. Blue is sentimental and it 
associates experiences from the past, present and future (Empowered by Color, 
[s.a.]). 
Blue was chosen to represent the real-world as the researcher believes that the 
environment in which the radiography learner learns should encourage deep 
learning and understanding of content. The learner should develop into an 
intelligent expert in the field of radiography, act with confidence and continuously 
reach for the sky through lifelong learning. Contextual or real-world learning 
prepares learners for actual practice, and experiences obtained during learning 
can be applied in future in the environment of the imaging facility. 
Contextual (figure 5.13) in the context of the radiography education process of 
the first-year radiography programme at the university concerned implies that the 
radiography learner is educated and prepared to practise in the real-world 
environment. The radiography programme consists of both theoretical and 
practical requirements to successfully obtain the degree. During theoretical 
lectures educators frequently refer to the real-world setting and encourage 
learners to transfer knowledge from the lecture hall to the actual imaging facility. 
Clinical practice or apprenticeship is compulsory since radiography is a skills-
based profession. The learner works and learns in the actual situation in which 
they will have to perform duties after graduation. The learner learns while working 
under constant supervision of qualified staff for guidance. Being exposed to the 
real-world environment prepares learners for how to behave and operate in real-
life in the imaging department. 
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Figure 5.14: Authentic, professional, competent radiographer 
Figure 5.14 represents the end result of the model, an authentic, professional, 
competent radiographer. It is portrayed in yellow since it relates to the sun, which 
symbolises light, energy, life, joy, happiness, intellect and mental activity (Color 
Wheel Pro, [s.a.]). Yellow depicts acquired knowledge, it is associated with the 
left side of the brain and encourages mental capabilities and generates mental 
alertness and insight. Being the lightest colour of the spectrum, it is elevating and 
enlightening. It is a sign of hope, cheerfulness and pleasure. The colour yellow 
also motivates original thought and inquisitiveness. From a mental perspective, 
yellow represents a practical thinker with new thinking processes and ideas 
(Empowered by Color, [s.a.]) which could assist the radiographer in to 
establishing new ways of practice. Yellow was selected to represent an authentic, 
professional, competent radiographer because the researcher envisions him or 
her to be an intellectual who performs his or her duties with enthusiasm, reasons 
critically and is fulfilled and joyful in the profession. The figure is star-shaped 
because it symbolises a winner or an achiever. The radiography learner should 
develop and emerge as an authentic, professional, competent radiographer in the 
context of clinical practice. 
The process of the development of this type of radiographer involves the learner 
being exposed to AL experiences and opportunities. The concepts of authenticity, 
professional, competence and contextual all interact to facilitate this devel-
opment. To develop into an authentic, professional, competent radiographer, the 
learner must be exposed to AL opportunities through interaction, facilitation, 
guidance and support by the radiography educator. Authenticity is reached when 
a learner engages in genuine, trustworthy and meaningful learning. AL oppor-
tunities entail reference to contextual learning in the real-world environment, 
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where content can be applied in the imaging facility. Competence is achieved 
when the learner learns to be efficient, skilled and knowledgeable in practice. 
Professional practice is established when the learner complies with the code of 
conduct of the profession and acts as an expert in the field. 
 
Figure 5.15: Pink background 
Figure 5.15 represents the background colour, pink, of the model. Pink was used 
by the researcher as the background colour because it is associated with 
understanding, compassion, nurturing, kindness, unconditional love, empathy 
and hope. As pink is a combination of red and white, it contains both the need for 
action, related to red, and the ability to achieve success and insight, related to 
white. The power of red is relaxed by the purity, openness and completeness of 
white. The darker the pink, the more energy it displays (Empowered by Color, 
[s.a.]). 
Pink has a positive connotation of hope, and in the context of this study the 
researcher hopes that learners will develop into perfectionists in radiography 
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practice and cultivate competence. This competence can be achieved in a 
nurturing environment where educators guide and support learners. The 
researcher also associates pink with the ultimate goal and success of AL in 
radiography education. 
5.4 EVALUATION OF THE MODEL 
As stated in chapter 2, the model was evaluated in the context of its description 
with the intention of operationalisation. Theory evaluation involves critical 
reflection to establish if the theory was developed in an appropriate manner to 
serve its aim as well as its functional value. Critical reflection aims to determine 
linkage between the theory and its application to practice, research or educational 
activities (Chinn & Kramer, 2011:196 & 197) and was used to evaluate the model. 
Chinn and Kramer (2011:197) suggest five generic questions to evaluate a model. 
These questions are essentially dissimilar but are interconnected. They are 
discussed below. A panel of theory generation research experts, the supervisors 
of the study and students registered for the DTECH degree formed part of the 
doctoral forum to which the researcher presented the model. 
5.4.1 The clarity of the model 
With reference to chapter 2, this question encompasses semantic and structural 
clarity and consistency of the theory. Clarity involves the understanding of the 
theory and the consistency of its conceptualisation. Semantic clarity and 
consistency includes the comprehension of conceptual theoretical meaning 
envisioned. Structural clarity and consistency implies understanding the 
proposed interrelationships between or among theory concepts but also the 
entire theory (Chinn & Kramer, 2011:198). 
Semantic clarity involves the definitions of concepts. Clear definitions assist the 
reader in understanding the meaning of the concepts in the theory (Chinn & 
Kramer, 2011:198). Definitions of the AL concepts stated in chapter 4 and 
Appendix L were compiled using dictionaries and sources related to AL. 
Definitions included general and specific descriptions and were presented clearly. 
The doctoral forum did not make any comments regarding these definitions. 
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Regarding semantic consistency of the theory, the concepts of the model were 
used consistently with the definitions. The purpose of the model was presented 
and believed to be consistent with the definitions of the concepts. 
In terms of structural clarity of the theory, the concept map which formed the 
foundation of the model was presented. The structure of the model as well as its 
process were presented, including the choice of colour and shapes. The 
relationships between concepts were also presented. 
Regarding structural consistency of the model, the visual graphic presentation of 
the model and the process were not clear to all the members of the forum. The 
emphasis placed on the concepts was criticised and suggestions for 
improvement were provided and were then incorporated into the final model. 
5.4.2 The simplicity of the model 
As stated in chapter 2, theory simplicity is advised by Chinn and Kramer (2001: 
201) because this will facilitate easier understanding. The number of concepts 
(four) and relationship statements (five) stated for the purpose of the model were 
limited in order to maintain a simple theory. The doctoral forum did not make any 
suggestions regarding the number of concepts or the relationship statements but 
found the model simple to understand. 
5.4.3 The generality of the model 
As stated in chapter 2, theory generality describes how broad the scope of a 
theory is and its purpose. The purpose of the theory will dictate the scope of the 
theory (Chinn & Kramer, 2011:202). The scope of the model is limited since it will 
be operationalised specifically on first-year radiography learners at the university 
concerned. It addresses AL in this environment. The purpose of this study was to 




5.4.4 The accessibility of the model 
The concepts of the model are simple and clear in describing their meaning. The 
goal of the model can be achieved because the researcher has explained the 
guidelines for operation in detail. The researcher believes that the model is 
accessible because it can be used in the radiography education environment to 
facilitate the development of an authentic, professional, competent radiographer. 
5.4.5 The importance of the model 
The model aims to change the manner in which radiography learners learn, which 
could influence competence in practice and the quality of care provided to 
patients. It is relevant in education and may change the way educators facilitate 
learning. The model is important for learners because it may help them to become 
reflection practitioners. 
The overall feedback received from the doctoral forum was mostly positive and a 
few changes and suggestions were provided which were incorporated to improve 
the model. 
5.5 CONCLUSION 
Chapter 5 consisted of the description and evaluation of the model. The 
description included the purpose, assumptions, context and definitions of the 
model. The structure and the purpose of the model were discussed. A description 
of the model process was provided and the model was evaluated through critical 
reflection. 
The next chapter will deal with the operationalisation of the model. This entails 
the composition of guidelines for implementing the model into radiography 
education, specifically into the first-year of study of the radiography programme 






OPERATIONALISATION AND  
ASSESSMENT OF THE MODEL 
 
6.1 INTRODUCTION 
Chapter 5 covered the description and evaluation of the model. The description 
included the purpose, assumptions, context and definitions of the model. The 
structure and the process of the model were then described in detail. Thereafter 
the model was evaluated using the criteria of Chinn and Kramer (2011:197). 
In chapter 6, phase 3 of this study is described. It entails a detailed discussion of 
the operationalisation of the model. It is important to note that, for the purpose of 
this study, operationalisation means that the model is applied in the form of a 
practice-run that may be used to refine the model. Firstly, the guidelines for 
implementing the model into radiography education are explained. Secondly, the 
preparation for operationalisation is described. Thirdly, the specifics of the 
operationalisation process follow, including a brief discussion of the learning 
manual compiled for the purpose of operationalising the model. After the 
operationalisation of the model, a discussion of the naïve sketches results, the 
field notes and model assessment is presented. No model refinement occurred. 
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6.2 GUIDELINES FOR THE OPERATIONALISATION OF THE 
MODEL 
The model was operationalised in the form of learning activities based on elbow 
radiography, which followed the format outlined in the learning manual compiled. 
First-year radiography learners, registered for the module Radiation Technique 
1, were recruited as research participants. This group of learners was chosen as 
research participants because they had not been extensively exposed to the 
radiography fraternity as the majority entered the university concerned  upon 
completing Grade 12 and they were familiar with the researcher. The researcher 
viewed this familiarity as grounds for the participants to freely express their ex-
periences without hindrance. In qualitative research there is a power imbalance 
between the researcher and the participants during data collection. The 
researcher has the information about the study but the participants have the 
knowledge and experience about the research topic. The researcher may be in a 
power relationship over the participants as he or she is in authority. This may 
influence the participation in the research because the participants may feel 
obligated to participate because the researcher is dominant. Participant 
responses may also be affected as the researcher may be controlling and 
responses may be restricted since the researcher may want to force his or her 
goal onto the participants. Participants may also state information they think the 
researchers wants to hear. The researcher may want to play a passive role in 
data collection but the participant may still feel inferior. In contrast, it is important 
to note that the participants also have power as they have a choice to participate 
in the study and have control over the information they provide to the researcher 
and in which way they convey their responses (Anyan, 2013:2 & 3).  
For the purpose of this study, it is essential to note that researcher was aware of 
the power relationship that may have influenced the participants to partake in the 
study and affect their responses as the researcher was the lecturer of the module 
Radiation Technique and was in authority of their education. The following 
measures were put in place to counteract this aspect. The research study was 
approved by the University of Johannesburg Higher Degrees and Research 
Ethics Committees as well as the concerned university’s Institutional Review 
Board and the Ethical Committee as learners were the participants in the study. 
108 
The model was reviewed by an expert panel, the research supervisors guided 
and shared in the research process with the researcher and no-one was coerced 
to participate in the study. Two learners infact declined to partake in the study. If 
the majority of the learners declined to participate in the study it would have been 
impossible for the researcher to continue with the study. Participants were not 
controlled or influenced by the researcher in any way, the data collection tool 
stated only two broad questions and participants were encouraged to share the 
opinions and views freely. No time restrictions were set for the completion of the 
naïve sketches as stated in the introduction of the data collection tool, the 
participants could contact the main research supervisor for any questions or 
uncertainties and withdrawal from the study at any stage was optional. Non-
participation and the results of the study had no negative consequences on the 
participants, no-one failed the module, direct quotations from the naïve sketches 
are stated in the thesis and original learmer written naïve sketches were safely 
kept by the researcher. A statistician confirmed the themes derived from the naïve 
sketches and the researcher will share the results of the research with the 
participants. An academic’s work relate directly to learners and therefore some 
of their research include learners. The gender inequality in the participants of the 
study is not extraordinary as most radiographers and radiography learners in the 
Namibian context are females.  
The researcher chose to operationalise the model using two learning activities to 
enable participants to base their responses on at least two learning experiences. 
The model concepts: authenticity, professional, competence and contextual (3.6) 
were incorporated into the learning activities (Appendix M). For example, the case 
of a drunk patient was simulated in order to prepare participants to handle 
patients under different circumstances. The researcher acted as the educator, 
the agent, who facilitated the learning and exposed the participant, the recipient, 
to AL opportunities and experiences. Prolonged engagement with the participants 
benefited the study because the researcher gained experience of participants in 
their natural setting throughout the academic year. The participants also became 
familiar enough with the researcher that they conducted themselves normally in 
the lecture hall and clinical environment (Holloway & Wheeler, 2010:162 & 339). 
It is of essence to note that the researcher was in a power relationship with the 
participants as she was the lecturer of this class and she operasionalised the 
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model on the participants. This may have played a role in participants feeling 
obligated or pressurised to participate in the study.    
The two learning activities consisted of one lecture hall activity and one clinical 
practice learning activity, both relating to elbow radiography. The researcher 
applied the AL approach with both groups. The learning activities took place at 
the main campus of the university concerned and in the imaging facilities where 
clinical teaching and learning occur. 
The guidelines for the operationalisation are as follows: 
 The aim of the model, namely to develop an authentic professional who is 
competent in context, should be the main aim of the learning activities. This 
should constantly be reflected upon when planning learning activities. The 
goal of the learning activities was therefore to develop a learner who was 
competent in elbow radiography. 
 Although the learner should often learn independently and the educator 
should only act as a guiding facilitator, there should be continuous interaction 
between the learner and the educator. This was achieved by the researcher 
interacting constantly with the learners throughout the process of the 
PowerPoint presentation preparations and by providing feedback after the 
presentations. 
 At the commencement of learning, the educator is assumed to have more 
knowledge and skills than the learner which he or she will transfer to the 
learner through the learning opportunities. Towards the end of the process of 
education, the learner would have acquired the necessary knowledge and 
skills to become a competent professional. This aim was accomplished by 
the researcher leading the learning process and guiding the participants 
during the first learning activity, but the second learning activity required the 
participants to clinically demonstrate the skills they had acquired to perform 
elbow radiographic procedures. 
 During learning activity planning the educator should decide how each AL 
concept will be applied during the learning activities. Authenticity was 
incorporated into the second learning activity by presenting a real-world 
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scenario to participants in the form of a request form composed of information 
which required the participant to apply theoretical knowledge learnt to the 
context of the X-ray department. Professional behaviour was stimulated by 
describing a patient who was drunk and uncooperative. Participants had to 
reveal the competence they had acquired by actual elbow patient positioning 
displayed during the learning activity. 
 Each learning activity should include all four of the model concepts. 
 Learning activities should be planned in such a way that learning will occur in 
the lecture hall setting on campus (for theory purposes) and in the actual 
workplace, the X-ray department (for clinical practice purposes). The 
blending of theoretical learning and clinical practice should be achieved 
through the learning activities. Therefore, elbow radiography content was 
covered theoretically in the lecture hall during the first learning activity and 
learning activity 2 took place in the X-ray department setting and clinical skills 
were required. 
 When authenticity is applied, the educator should ensure that the learning 
activity is genuine and meaningful to the learners and they can apply what 
they have learnt in the lecture hall to their day-to-day activities in the X-ray 
department. 
 When professionalism is addressed, the code of conduct of radiography 
should be considered. Expected ethical behaviour should be applied to all 
different types of patients who enter the X-ray department. Participants were 
required to reflect on their behaviour if they were to examine a drunk and 
uncooperative patient. 
 When reference is made to competence, skills and knowledge transfer are 
fundamental aspects. Learners should possess the knowledge and skills 
required to perform radiographic procedures of the elbow on patients. 
 When contextual is of concern, the real-world setting or environment in 
which the learner will be operating after graduation, the X-ray department, 
should be incorporated into the learning activities. 
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Before the model operationalisation, preparation should take place to support 
smooth operation. 
6.3 PREPARATION FOR OPERATIONALISATION 
6.3.1 Preparation for theoretical learning activity 1 for elbow 
radiography 
 A week before the lecture, the educator facilitated independent learning by 
setting a clinical observation task for the participants. The task was structured 
to allow participants to familiarise themselves with the radiographic anatomy 
of the elbow and to observe qualified radiographers performing elbow 
radiography in the clinical setting on at least two patients. This was initiated 
to encourage participants to gain some basic information regarding the topic 
before the lecture hall learning activity and to engage participants to read and 
be able to reflect on procedures of the elbow. The observations encouraged 
authenticity of learning and set the stage for the theory to be connected to 
the real-world situation for the learning to be genuine, trustworthy and 
meaningful. 
 A PowerPoint presentation was then developed by the participants and 
delivered as a lecture hall learning activity. The presentation included the 
theoretical knowledge required for elbow radiography to be executed 
successfully. It served as a guide for the theoretical learning lecture and as a 
visual aid to complement the theoretical aspects presented. 
 A teaching model of the elbow was used as a second visual aid to assist in 
transferring knowledge from theory to practice. 
6.3.2 Preparation for practical learning activity 2 for elbow 
radiography 
 A simulated request form was prepared to indicate the desired outcome of 
the activity. This was done to facilitate contextual learning in the real-world 
situation in which the actual activities would occur in the X-ray department 
environment. Professionalism was included with reference to an 
intoxicated patient. 
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 An X-ray examination room and the required supporting equipment were 
available for the activity. 
After thorough preparation, the model could be operationalised. 
6.4 PROCESS OF OPERATIONALISATION OF THE MODEL 
A total population sample was used as discussed by Holloway and Wheeler 
(2010:140). The sample included the 28 learners enrolled in the first academic 
year in the radiography programme at the university concerned. Everyone was 
invited to participate in the study. After a lecture the researcher introduced the 
research to the learners and explain what it entailed. The information leaflet was 
shared with the learners. The learners were asked to participate in the study and 
the researcher clearly stated that participation was entirely voluntary. The 
researcher acknowledges that the learners may have felt pressurised to 
participate because the researcher was in control of the module and its 
assessment. The learners were told that their participation or non-participation 
would not affect their marks for this module. It is also possible that the participants 
may have provided positive responses as they felt obligated to respond in a 
positive manner as the researcher was also their lecturer. Collecting data from 
this group of learners was relevant to the study as they were exposed to the 
learning activities and could provide information regarding their experiences with 
reference to these activities. The researcher collected data through naïve 
sketches and fieldwork based on the model which was developed. Naïve sketches 
is a data production technique used in qualitative health research that involves 
the spontaneous descriptions of participants’ personal experiences in written 
form. It strengthens qualitative data by accumulating narrative depth (Moagi, 
2014:134 & 139). Narrative data is human experiences that provides factual 
descriptions, is inductive and explorative of the phenomenon being studied 
(Chabeli, 2008:53). In this thesis naïve sketches enriched the written experiences 
of the radiography learners while undergoing teaching and learning elbow 
radiography using AL and their opinions regarding the improvement of 
radiography education in Namibia. The researcher had no preconceived opinions 
about AL in the radiography education context in Namibia and thus advanced the 
study naively. Data collected was presented and accepted as described by the 
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learners from their perspective.The process of operationalisation included the 
integration of the concepts of the model, their essential attributes and the 
relationship statements into the learning activities (Appendix M). Learning activity 
1 included the concepts of authenticity, contextual and competence, and learning 
activity 2 encompassed the concepts of professional, contextual, competence 
and authenticity (figure 6.1). The first relationship statement: “The goal of a 
radiography educator is to educate radiographers who are able to become 
authentic professionals competent in the context of clinical practice” (4.5) was the 
main aim and focus of both learning activities. The operationalisation of the model 
is discussed in detail in Appendix M. 
 
Figure 6.1: Model concepts incorporated into learning activities 
6.4.1 Learning activity 1 
This learning activity involved a theoretical PowerPoint presentation developed 
by the participants and incorporated group work. The learning of theoretical 
knowledge, group work and skills was the main objective of the learning activity, 
while the learning outcome was for participants to compile and present a 
PowerPoint presentation with reference to the anterior-posterior and lateral 
projections of the elbow. The educator acted as facilitator throughout the learning 
process. Self-learning activities, such as relating radiographic film evaluation and 














6.4.2 Learning activity 2 
This learning activity involved a simulated request form from a medical 
practitioner sketching a scenario of an intoxicated and uncooperative patient 
referred to the imaging facility for elbow radiography. Participants were divided 
into four groups and each group was required to demonstrate the radiographer 
responsibilities with reference to the procedure to be followed to examine the 
patient. This learning activity took place in the imaging department setting of two 
teaching hospitals in Windhoek. 
This learning activity had to be presented twice because the first-year learners 
are allocated to two teaching hospitals in Windhoek. The researcher ensured that 
both learning activities were presented identically. The same procedures, 
questions and explanations were used and no participants were disadvantaged 
in any way. 
6.4.3 Learner learning manual 
The researcher compiled a learning manual (Appendix N) which participants 
could use to study the content of elbow radiography. The learning manual was 
developed to guide the learning process of elbow radiography, encourage 
authentic and self-learning and the application of theoretical knowledge into real-
world contextual practice, taking professional behaviour into consideration. The 
main aim of the learning manual is to guide the participant to become an 
authentic, professional and competent radiographer in the context of the imaging 
facility. The manual was compiled for elbow radiography specifically, but can be 
amended to be used for radiographic examinations of other anatomical areas. 
Each participant received a manual for future learning purposes. The manual 
comprises normal anatomical aspects, radiographic projections and pathologies, 
interpretation of request forms, planning activities for the procedures, radi-
ographer responsibilities before, during and after the procedures, the technical 
process involved to produce the radiographic images, performance of the pro-
cedures, and participant reflections during learning. The manual was provided to 
the leaners after the learning activities to enable them to enrich their learning. 
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Following model operationalisation, data was collected from participants in the 
form of naïve sketches. The data was collected with the aim to refine the model. 
Collecting data from these participants was applicable to the study because they 
provided information regarding their experiences using the model. 
6.5 DEMOGRAPHIC DATA OF THE PARTICIPANTS 
Demographic data provides information regarding the characteristics of the 
research participants, such as age, race, gender, ethnicity, religion, education, as 
stated in table 6.1 below. The participants were requested to share information 
regarding their age, gender and education background. 













Educational level  Namibian Senior Secondary Certificate 
(NSSC), Grade 12 in 2016 or 2017 
 Higher diploma, degree or any tertiary education 
before commencing radiography education 







26 out of 28 first-year radiography learners participated in the study. The majority 
of the participants were 20 to 24 years old. The participants were mostly female, 
which is in keeping with the demographic profile of radiography in Namibia. Most 
of the participants had recently completed an NSSC. One of the participants did 
not indicate their educational level. 
6.6 NAÏVE SKETCHES AND FIELD NOTE RESULTS 
Following the learning activities, the participants were required to write naïve 
sketches about their experiences during the learning activities. Each participant 
was asked to describe their learning experiences related to elbow 
radiography covered during the two learning activities and to express their 
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opinion about what could be done to improve radiography education in 
Namibia. Sufficient time was provided for this purpose. The researcher did not 
rush the participants to complete the naïve sketches or set a time limit for them. 
The researcher typed the participants’ written responses stated in their naïve 
sketches and scrutinised the data obtained from the participants using 
Moustakas’s procedure for data analysis method as stated in chapter 2 (2.4.3.3). 
Three main themes were identified, which will be presented in table 6.2. 
6.6.1 Naïve sketches 
Narrative data analysis is a technique used to organise data in a meaningful 
manner and the process primarily includes transcription and reduction (Holloway 
& Wheeler, 2010:204). Moustakas’s procedure for data analysis described by 
Holloway and Wheeler (2010:286) was used in the study. The procedure includes 
the following steps: 
 “Reflect on written text and identify significant statements 
 Record applicable statements 
 Delete repetitive and overlapping statements, only invariant constituents of 
the phenomenon will remain and be organised 
 Connect and relate statements into themes 
 Assimilate themes into a representation of the participants’ experiences 
 Reflect on the participants’ and the researcher’s experiences 
 Develop an explanation of the meanings of the experiences.” 
6.6.2 Field notes 
Field notes (Appendix O) compiled by the researcher during the facilitation of the 
learning activities were also transcribed. The field notes allowed the researcher 
to reflect on her experiences during the operationalisation of the model and were 
incorporated into the themes described. Table 6.2 presents this information. 
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6.6.3 Data analysis 
The researcher attentively read through the naïve sketches and field notes 
several times. Units of meaning found in the naïve sketches regarding the partici-
pants’ experiences and the field notes were highlighted in different colours. 
Similarities, consistencies and repetitive statements were identified. Relevant 
statements were recorded, scrutinised and connected, and repetitive and over-
lapping statements were deleted. Related statements were grouped together, 
after which themes were compiled. These themes were reduced and finally three 
themes emerged, taking the model concepts and their attributes into con-
sideration. A statistician was used as an independent coder. Transcribed partici-
pant responses and field notes were e-mailed to her and she compiled a report 
and provided a confirmation letter (Appendix P). The themes developed by the 
researcher were confirmed by the independent coder during a consensus dis-
cussion with the researcher. It was agreed that improvements, such as transport 
and food provision, upgrading of equipment and other similar concepts, as stated 
by the participants, would not be considered in this report since the researcher 
does not have control over these matters and is unable to effect modifications as 
an individual. These factors may have an impact on learning but are not the focus 
of the model. 
Table 6.2: Themes 
Theme 1 Learners prefer authentic learning activities because these are interesting 
and enjoyable and provide learners with a better understanding of the 
content. 
Theme 2 Group work is beneficial during authentic learning because learners are 
actively involved, their knowledge and skills improve, they learn from their 
peers and they learn about professional and ethical conduct while the 
educator facilitates learning. 
Theme 3 Practical demonstration is a meaningful manner in which to apply theory to 
practice in the real-world situation, resulting in competence. 
 
A summary of participant experiences and recommendations captured in the 
naïve sketches and field notes follows in table 6.3. Themes are listed and related 
to participants’ direct quotations and field notes. Significant words and phrases 
are underlined. The model assessment related to its concepts is stated through 
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the researcher’s reflections. A researcher reflection will be stated after each 
group of direct quotations and field notes. 
Table 6.3: Participant experiences: themes, quotations and model assessment 






activities because these 
are interesting and 
enjoyable and provide 
learners with a better 
understanding of the 
content. 
“It was just a fun experience.” 
(Participant 1) 
“Laughing and enjoying the class also has a 
good reflection, because I then remembered 
what we laughed about and I would 
remember everything we did.” 
(Participant 7) 
“The elbow radiography to be specific was a 
joyride.” 
(Participant 18) 
“Indeed I have enjoyed the lecture as I 
understood it than most, if not, all the 
previous lectures.” 
(Participant 26) 
“Elbow radiography in specific was such a 
wonderful experience and fun…” 
(Participant 27) 
Enjoyment can make 
the learning 
experience genuine to 
the learner and thus 
authenticity prevails. 
Learners were excited about the tasks. 
(Field notes) 
The atmosphere in the lecture hall excited 
the researcher. 
(Field notes) 
There was more energy and enthusiasm 
among the learners. 
(Field notes) 
Learners enjoyed working together. 
(Field notes) 
The researcher is of the opinion that learners 
enjoyed the learning activities. 
(Field notes) 
Learners laughed a lot during the second 
learning activity and this influenced the 
atmosphere in the room. 
(Field notes) 
Learners enjoy the AL 
experiences. When 
learners are excited 
and find pleasure in 
their learning, the 
learning will be 
genuine to them and 
thus authentic. 
“…the elbow it was different.” 
(Participant 2) 
“The experience was different one…” 
(Participant 3) 




preference can be 
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”This learning experience was very different 
from the other radiographic procedures we 
did in class…” 
(Participant 4) 
“Teaching and learning experience of the 
elbow was quite different from the other 
previous radiographic procedures that we 
had done.” 
“The approach that was taken doing the 
elbow radiography was like no other 
compared to the previous radiographic 
procedures.” 
(Participant 5) 
”Learning the elbow was different and more 
effective way of learning because all the 
information was not handed to us like 
before.” 
(Participant 14) 
“…the elbow learning was done in a complete 
different way…” 
(Participant 27) 
linked to how 
meaningful the 
learning experience 
was, bringing forth 
authenticity of 
learning. 
“…the elbow lectures where very 
interesting…” 
“This was much more interesting as it kept 
us all woke…” 
(Participant 2) 
“…we need more of the kind of teaching like 
this one we did for elbow because, compared 
to the other things we did e.g. chest I think 
the elbow was better taught then the rest 
before.” 
(Participant 3) 
“…recent type of teaching practice that Ms 
Luzanne used was more interesting and very 
helpful.” 
(Participant 13) 
“The technique Mrs Kalondo used was indeed 
captivating.” 
(Participant 18) 
The AL methodology 
was perceived to be 
interesting. When 
learners are interested 
in what they learn, the 
learning may be 
meaningful to them 
and this leads to 
authenticity. 
“…elbow radiographic procedures has been 
a very enlightening experience.” 
(Participant 4) 
“My experiences while undergoing teaching 
and learning elbow radiography was that I 




the content presented 
through AL methods 
better. If content is 
understood, learners 
gain knowledge and 
skills which result in 
competence. 
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“The elbow learning was more 
understandable and fun compared to other 
lectures because it was done in a way that 
really helped a lot and I can say I know more 
of it then all the other lectures because of the 
teaching practice that was used.” 
(Participant 9) 
“If this will be how lecturer teach in 
radiography system students will be passing 
with distinctions and very good marks. And 
they will even understand it better.” 
(Participant 10) 
“This lesson was productive and very 
educational compared to the previous 
lectures…” 
(Participant 15) 
“This has made me also to understand the 
elbow, without memorizing any notes from 
the lecturer.” 
(Participant 17) 
“Not only did the elbow Radiography have a 
Student-Teach-Lecturer kind of thing, it made 
easy for students to understand it better 
because it was an opportunity for the 
students to give sort of like feedback on how 
they understood the topic.” 
(Participant 18) 
“An elbow projection was one of the best 
lectures I got and I understand it well 
compared to other.” 
(Participant 23) 
“This lecture definitely improve my 
understanding an elbow radiography and I 
can easily recall what I was mentioned like 
replaying a movie.” 
(Participant 25) 
 




Group work is beneficial 
during authentic learning 
because learners are 
actively involved, their 
knowledge and skills 
improve, they learn from 
their peers and they 
learn about professional 
and ethical conduct 
“During the elbow demonstration we were 
able to work in groups which not only 
benefited us academically but socially too.” 
(Participant 1) 
“We worked together as a group and shared 
ideas…” 
“…we all participated and we even got to learn 
how well we can work together as a team.” 
“…we were involved too as the lecturer was 
Learners learn better 
when they work 
together in groups, 
are actively involved 
and participate in their 
learning. Involvement 
makes the learning 
experience genuine to 
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“…we discussed it as a group.” 
“…we all did presentations…” 
“…I would prefer more of the second learning 
experience, where we as students do 
research…” 
(Participant 4) 
“…each group had a part of the elbow they 
had to discuss and present – this helped a 
lot…” 
(Participant 6) 
“Working together in groups and solving 
problems together helped me as a person to 
learn better.” 
(Participant 7) 
“…each group has to demonstrate a certain 
part.” 
(Participant 8) 
“…students were divided into groups and 
this help with more personal interactions with 
other student.” 
“During the lecture students had to roleplay 
how the procedure should be done…” 
(Participant 12) 
“There was time for questions which helped 
even more because we had to elaborate 
more.” 
(Participant 14) 
“This lesson was productive and very 
educational compared to the previous 
lectures, where one would just sit and listen 
and not really participate in class. 
“I found the lesson more educational. I say 
this because we, the students had to explain 
the full positioning technique with information 
we gathered together in the group.” 
“I found that this method of teaching is much 
more effective for me personally, due to the 
fact that I actually participated in the class. 
With this method of teaching I could 
remember the information better…” 
(Participant 15) 
“…radiation technique should be kept 
interesting and physical involvement to know 
what to expect when it comes to physical 
doing it.” 
“The class involvement was like role play and 
it was a very effective method of teaching as 
many students learn better or pick things up 





Learners were more active during the group 
activity in lecture hall. 
(Field notes) 
The majority of learners were willing to 
participate. 
(Field notes) 
The learners were willing and eager to learn 
and participate in their learning. 
(Field notes) 
The learners played the main role in the 
lecture hall learning activity. 
(Field notes) 
Smaller groups have better dynamics because 
each learner has an opportunity to participate 
actively and form part of the demonstrations. 
(Field notes) 
Three learners expressed their appreciation 
for the way in which the learning activity was 
conducted. They also stated that they learned 
better in this way because they were involved 
in their learning. 
(Field notes) 
The researcher was pleased that the learners 
were all involved during the practical learning 
activities and they were asking questions and 
providing comments and contributions which 
was not normally the case. 
(Field notes) 
When learners are 
involved in their 
learning, they learn in 
a genuine and 
authentic manner. 
“…improve our skills of working in groups and 
I think is better to learn from your peers.” 
(Participant 3) 
“Yeah, talking in class, as in sharing ideas 
helped me much. This is where I learned 
how to do the elbow projections better,…” 
“…via demonstration you become fluent and 
also make some changes and improvement 
when looking at how others do it.” 
(Participant 8) 
“The way we were taught elbow radiography 
compared to previous learning experiences 
was much better than. Due to the fact that 
we had more practice with the elbow 
radiography.” 
(Participant 22) 
Through group work 
learners’ knowledge 
and skills improve and 
competence prevails. 
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“…in this way we were learning from one 
another.” 
(Participant 4) 
“…we shared ideas with class mates which 
also increased our communication and 
interactions with classmates because in 
cases where you didn’t know something we 
had the opportunity to ask and learn more.” 
(Participant 9) 
“…allowed us to communicate with each 
other and help each other with ideas about 
the presentation.” 
(Participant 13) 
“Students could interact with one another, 
which is something that happens rarely.” 
(Participant 15) 
“I learned more from my fellow students 
because we got a chance to sit in a group 
and do some research about elbow.it was a 
fascinating lesson because most of us got a 
chance to give our point of view on how we 
understand elbow radiography.” 
(Participant 16) 
“…we were placed in groups and each 
individual had the opportunity to interact with 
other and give an input as to how the elbow 
examination is done.” 
“…we taught each other as well as corrected 
each other where necessary.” 
“This was a joyous experience as we (the 
students) taught ourselves the lecture…” 
(Participant 27) 
Meaningful learning 
occurs when learners 
share ideas and learn 




Learners engaged with their peers in the 
group setting. 
(Field notes) 
Learners corrected each other and made 
very relevant comments. 
(Field notes) 
The learners were very calm, comfortable 
with each other and interacted very well. 
(Field notes) 
Learners learned from each other during the 
feedback sessions. 
(Field notes) 
Peer learning in a 
group encourages 
meaningful learning 
which makes learning 
authentic. 
 ”The lecturer also gives different scenarios in 
which a patient might be and explains to us 
the different ways to handle if in the 
department.” 
AL encourages the 
learning of patient care 
and professional 
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“When we, as students, get to be the patient, 
we learn a lot as well as we get to feel how 
the patient would feel in this positions, through 
this we will better know how to handle certain 
situations.” 
(Participant 6) 
“This practice helped us a few tips on things 
such as patient care, patient identification 
and how to deal with patients in difficult and 
intolerable situations.” 
(Participant 9) 
“…coming up with group work which promote 
teamwork in the students and they‘ll put it in 
practice throughout their career life.” 
(Participant 10) 
“I’ve learned about patient care and how to 
deal with a patient who is uncooperative and 
who comes in a terrible condition…” 
(Participant 13) 
“I also learned more on how to treat patients 
during the procedures especially during night 
time were we mostly find patient that are drug, 
so it is good for radiographers to treat them 
with patient care.” 
(Participant 16) 
“This was so interesting, because we came 
across different situations. Patient may be 
found / or put into and how to deal with them. 
For instance a drunk patient, how to deal 
with them, different means of communicating 
or rather interacting with them without 
provoking them.” 
“I also learned to understand situations of 
patients, that they are always i n pain, and 
are always put into difficult situations when 
their health is at stake, they are worried and 
not sure whether they will be fine, so I have 
to put that in consideration when interacting 
with patients.” 
(Participant 17) 
“It was also interesting because we’ll were 
showed on how to deal with different type of 
patients…” 
(Participant 24) 
“…the model patient was a senior student 
who acted to be a drunk patient, therefore 
we also got an insight of how to deal with an 
intoxicated patient.” 
(Participant 27) 
conduct in the X-ray 
department setting. 
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Learners were forced to adapt their normal 
activities according to a drunk patient’s 
behaviour. 
(Field notes) 
An experienced student (an assistant 
radiographer) encouraged learners to act 
ethically at all times. 
(Field notes) 





“…the lecture can correct or elaborate on the 
radiographic procedure.” 
(Participant 4) 
“After presenting the lecturer added 
information that was needed. After the 
presentations the lecturer showed us all the 
elbow information in details and we could 
ask questions to correct what we have done 
wrong.” 
“Having a lecturer there during 
demonstrations done by students, helps a lot 
as it is the best time to ask questions.” 
(Participant 6) 
“Lecturers coming to the department and 
performing demonstrations or giving tasks to 
students, I feel is a more effective way of 
learning and remembering.” 
“When lecturers come to the department I 
personally learn even more when they are 
here…” 
(Participant 7) 
“…I was so much interested in it when the 
lecturer is involving students in the lesson.” 
(Participant 10) 
“…they could ask immediately and if they 
were doing something wrong they were 
corrected.” 
(Participant 12) 
“…she gave the students a chance to give 
their own way of understanding was a very 
good choice she made. Thumbs up!!” 
(Participant 18) 
“…the lecturer (Mrs Kalondo) quickly wrapped 
up the elbow radiography lecture, making 
sure that we understand it fully.” 
(Participant 27) 
During AL the 
educator plays a 
facilitation role in 
learning and guides 





Allowing learners to take ownership of their 




learning and academic 
growth. Facilitation 
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The researcher witnessed academic growth 
in learners. 
The educator provided feedback to learners. 
(Field notes) 
The educator encouraged an experienced 
student (an assistant radiographer) to make 
a contribution. 
(Field notes) 
Minimal guidance was provided by the 
educator. 
(Field notes) 
links to meaningful 
and trustworthy 
learning, leading to 
authenticity. 
 





is a meaningful manner 
in which to apply theory 
to practice in the real-
world situation, resulting 
in competence. 
“…we were grouped and then we did the 
demonstrated and the teaching, which was a 
good thing…” 
(Participant 3) 
“Each group was required to make a power-
point presentation on the views that they were 
given, … It was further put into practice when 
we came to the hospital.” 
(Participant 5) 
“…lecturers making time to come to the 
department and showing us step by step is 
best way of teaching.” 
(Participant 6) 
“…education in radiography is based on 
demonstrations and practices a student has 
to go through to perform better images.” 
“Demonstrations helps a lot because the 
certain projection you’re demonstrating is 
actually the same one you’ll apply to the 
patient, thus via demonstration you become 
fluent…” 
(Participant 8) 
“…the department one was more helpful and 
easily understood and the lecture really 
helped and mode things easy.” 
(Participant 9) 
“I have also appreciate the demonstration 
that she did hence it’s really needed to put 
the theory into practice and by this way no 
any student will forget…” 
(Participant 10) 
“When we did the demonstrations in the 





assist learners in 
applying content 
learnt in theory to the 
real-world situation or 
actual work 
environment. This 




practical experience and knowledge. Practical 
learning is also very useful because you are 
learning in a different environment.” 
Participant 11) 
“… this gave the radiography students a 
more hands on experience.” 
(Participant 12) 
“…Ms Luzanne came to the hospitals to 
demonstrate the elbow technique. This was 
also very helpful and made me understand 
the technique more because we had to see it 
and had to do it in a group…” 
(Participant 13) 
“… we could actually see what we were 
reading which helps to remember easily.” 
(Participant 14) 
“Throughout elbow demonstration I learned 
more on how to do elbow examination at 
hospital…” 
“I also learned that not what we cover in 
classroom is normally, what is done at clinic 
it is according to the patient’s condition and 
to the equipment’s that are available at the 
hospitals.” 
(Participant 16) 
“What I have experience throughout the 
elbow radiography demonstration was 
overwhelming. I am literally saying this 
because, we did demonstrations both at the 
hospital and at school.” 
“…I would not have known how to do an 
elbow radiography if it had not done any 
demonstration,…” 
“The experience at the hospital was eye 
opening.” 
(Participant 17) 
“…the fact that practice starts already in first 
year is a spectacular thing because as you 
move with Clinical Radiation technique in 
class (theory), you get to practice what you 
do in class right away, making it easy to 
remember because, whatever you do in 
class is basically put in practice.” 
(Participant 18) 
“I feel that in teaching us in this way helped a 




“This is because the lecturer had more 
teaching aids that really helped me to 
compare the lecture to what happens in the 
department.” 
“The content was well planned and covered 
in time so that everyone understands what is 
required of them and compare the lectures to 
the clinical experiences.” 
“This was made understandable due to the 
fact that classroom experiences are linked to 
works in the department is to make the 
learning enjoyable and interesting.” 
I in my personal perspective has reacquired 
the basic knowledge on the elbow 
radiography that I learnt in class and have to 
apply what was taught from class into real 
life experience within the radiology 
department.” 
(Participant 26) 
Learners are familiar with the imaging facility 
environment since they do clinical practice in 
this facility twice a week. 
(Field notes) 
The researcher was convinced that these 
learners were well prepared and equipped to 
start applying the knowledge obtained during 
the learning activities during their clinical 
allocations in the X-Ray departments. 
(Field notes) 
Learning in a familiar 
environment promotes 
the comfort of the 
learner to learn at 
ease. Environment 
plays a major role in 
contextual learning 
because the learning 
takes place in the 
setting where the 
professional will be 
practising. 
During the demonstrations each learner 
played a significant role. 
(Field notes) 
The academic growth was evidenced in the 
demonstrations and the confidence displayed 
during the demonstrations. 
(Field notes) 
Demonstrations 
support the transition 
of knowledge from 
theory to practice, 
which leads to 
competence. 
 
Following are examples of vertabim learner responses that are in contrast with 
the commonly held opinions. 
“The elbow technique was quite a challenge for me in the class because normally 
I would go in class and literally just sit and do nothing as in questioning and stuff.” 
(Participant 1)  
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“In comparison to the previous lectures, I would not really complain as the 
previous lectures where clearly understood and get chances to ask what we don’t 
understand, the only difference is our participation and group work, but otherwise 
all was well and clearly demonstrated.” (Participant 2) 
“Previous lectures was straight to the point and also effective” (Participant 25) 
The researcher acknowledges that very few participants stated negative 
responses to the learning activities. This may have been the case because the 
participants felt oligated to respond in a positive manner as the researcher was 
in a power relationship with them and because they may they were worried that 
their responses could possibly affect their academic performance.    
6.7 MODEL ASSESSMENT 
The model was then assessed using Chinn and Kramer’s five generic questions. 
6.7.1 The clarity of the model 
With reference to chapters 2 and 5, clarity encompasses semantic and structural 
clarity and consistency of the model. Chinn and Kramer (2011:198–210) ask the 
question “how clear is the model?”. This question involves the comprehension of 
conceptual theoretical meaning and interrelationships between model concepts 
but also the entire model. Definitions of the AL concepts stated in chapter 4 were 
compiled using dictionaries and sources related to AL. Definitions included 
general and specific descriptions and were presented clearly in the radiography 
education context in which the model was operationalised. Concept 
interrelationships were described coherently. The concepts of the model were 
used consistently with the definitions. The purpose of the model was presented 
and is believed to be consistent with the concept definitions. 
The model is structurally clearly described in chapter 5 and it is easy to follow. 
The AL concepts are flawlessly connected with one another within the model. The 
model arrangement and progression are easily understood, both in writing and 
illustration. The AL concepts obtained from the literature were logically used to 
develop the model and featured in the naïve sketches and field note results 
represented by the themes. Thus the concepts found in the literature were linked 
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to the experiences of the participants. The researcher is of the opinion that the 
model is understandable. 
6.7.2 The simplicity of the model 
As stated in chapter 2, model simplicity is advised by Chinn and Kramer (2001: 
201) because it facilitates easier understanding. The question “how simple is the 
model?” should be answered. A limited number of concepts and relationship 
statements were used for the model and uncomplicated relationship statements 
among concepts were formulated. The relationship statements were arranged in 
such a way that they are easily understood. 
6.7.3 The generality of the model 
As stated in chapter 2, theory generality describes the scope of a theory and its 
purpose. The purpose of the theory determines its scope (Chinn & Kramer, 2011: 
202). The question “how general is the model?” should be asked to establish 
generality. The scope of the model is limited because it involves AL 
unambiguously and was operationalised exclusively on first-year radiography 
learners at the university concerned. The model is specific to the radiography 
education environment and was purposefully operationalised to influence the way 
radiography learners learn with the aim to develop authentic, professional, 
competent radiographers. Generality can also be assessed by answer the 
question “to whom does the model apply?”. The model applies to first-year 
radiography students enrolled at the university concerned. An additional question 
related to generality is “when does the model apply?”. The model applies when 
radiography learners experience a gap in the transfer of knowledge from the 
lecture hall to the imaging facility or clinical setting. As such, the model can be 
applied to different radiography educational programmes. 
6.7.4 The accessibility of the model 
The question “how accessible is the model?” (Chinn & Kramer, 2011:203 & 204) 
should be answered in this section. Accessibility comprises empiric indicator 
identification for concepts and achievable results. The meanings of AL concepts 
are simple and clear and the aim of the model can be achieved because the 
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guidelines for operationalisation are stated in detail, in an understandable and 
realistic manner. The researcher is of the opinion that the model is accessible 
because it can be applied in the radiography education setting to facilitate the 
development of an authentic, professional, competent radiographer. Competence 
improvement may be evidenced by better academic and practical assessment 
marks obtained by learners, more confidence displayed when performing 
procedures and professional and ethical behaviour. 
6.7.5 The importance of the model 
“How important is the model?” (Chinn & Kramer, 2011:204) is the question to be 
answered. Importance encompasses model usage in education, practice and 
research and its value for producing a better future. The main objective of the 
model is to change the manner in which educators facilitate learning and 
radiography learners learn, which could influence their competence in practice 
and eventually improve the standard of patient care. The model is important for 
learners because it may help them to become reflective practitioners who are 
authentic and competent in the context of the imaging facility and who behave 
professionally at all times. Research in the radiography fraternity is also 
encouraged. 
When importance is discussed, the questions “do I like the model?” and “why do 
I like it or not like it?” (Chinn & Kramer, 2011:204) are two more questions to be 
answered by the researcher. The researcher likes the model because she 
believes that radiography education can be improved if this model is applied in 
an appropriate manner to the entire learning programme. It can be used to close 
the gap between theoretical teaching and clinical practice and it has the potential 
to get learners more involved in their learning. It can help educators to become 
more learner-centred and facilitate learning rather than teaching. Integration of 
the AL concepts during learning may have a positive result in developing 




Chapter 6 consisted of a detailed discussion of the guidelines for 
operationalisation and the preparation to implement the model. Thereafter, the 
process of operationalisation and results of naïve sketches and the field notes 
were discussed. Finally, the model was assessed. 
Chapter 7 is the final chapter of this report and will consist of the conclusions, 








Chapter 6 consisted of a detailed discussion of the guidelines for implementing 
the model, the preparation for operationalisation of the model, the process of 
operationalisation and the assessment of the model. The results of the participant 
experiences stated in the naïve sketches and the field notes were discussed. In 
chapter 7 the conclusions, challenges and recommendations of the study are 
addressed. 
7.2 OVERVIEW OF THE RESEARCH PROCESS 
The aim of this qualitative, theory-generating, descriptive and contextual research 
study was to develop, describe, operationalise and assess a model to facilitate 
AL in diagnostic radiography education. To achieve the aim of the study, specific 
objectives stated in chapter 1 (1.6) were as follows: 
 To identify, define and classify central concepts from the existing literature, 
 To describe the relationship between the concepts, 
 To develop and describe a model as a frame of reference to facilitate AL in 
radiography education in Namibia, 
 To develop guidelines to operationalise the model, and 
 To operationalise, evaluate and assess the model by exploring and 
describing radiography learners’ experiences at the university concerned. 
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During this study the researcher followed a specific procedure guided by the 
research process. The study consisted of three phases and each phase 
encompassed certain steps. Figure 1.2 in chapter 1 illustrated the phases of the 
study and their steps. Conclusions of the study will follow with reference to the 
three phases. 
7.3 SUMMARY AND CONCLUSIONS OF THE RESEARCH 
As stated in the problem statement in chapter 1 (1.4), the primary question of the 
study was to determine what needs to be done to facilitate the implementation of 
AL to improve the way Namibian radiography learners learn. The supporting sub-
questions were: 
 Which concepts are found in the literature as critical to AL? 
 How will the model be described and evaluated? 
 How will the model be operationalised on learners and refined? 
During of the study the above questions were answered. 
A summary of the study will follow highlighting how the questions were answered. 
Phase 1:  Concept analysis 
Theory generation formed the foundation of the model. Two steps were involved 
in the first phase. Step 1, in which AL central concepts were identified from the 
literature, was discussed in chapter 3. Step 2, in which the AL concepts identified 
in step 1 were defined and classified, was discussed in chapter 4. 
This phase of the study was accomplished by an in-depth literature search and 
reflection. Three overarching themes were developed based on the specific 
literature consulted and categories were formed. The three themes were discuss-
ed in chapter 3 (3.3) and were as follows: competence in clinical practice is an 
essential part of an AL experience; effective learning is achieved when theory is 
applied in the context of a profession; and contextual learning supported by 
effective facilitation leads to the successful achievement of curriculum outcomes. 
Thereafter the researcher identified the central concept which formed the basis 
of the model development. The central concept that emerged from the themes 
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was stated in chapter 3 (3.5) as: the educator must prepare the radiography 
learner to be an authentic professional who is competent in context. Finally, the 
model concepts were identified in chapter 3 (3.6) as authenticity, professional, 
competence and contextual. This answers the first sub-question of the study. 
In the second step, the model concepts were defined using dictionaries and 
subject-related sources. The essential attributes for all four concepts were 
derived from the definitions found for the concepts and the conceptual meaning 
of AL was discussed. A conceptual definition (4.2.13) of the central concept was 
derived from these definitions. The defined concepts were then classified (4.4) 
using the survey list of Dickoff, et al. (1968:422). Relationship statements (4.5) 
were developed to describe how the defined concepts interrelate with each other 
in relation to the conceptual map (Chinn & Kramer, 2011). Based on the concept 
classification and relationship statements, a conceptual map (4.6) was 
developed. 
Phase 2:  Development, description and evaluation of the model 
In step 1 of phase 2, the model was developed and described, and in step 2 the 
model was evaluated. This information formed part of chapter 5. 
The developed model was presented in figure 5.1. It was developed to provide a 
framework for diagnostic radiography learners to be educated in a genuine 
manner, incorporating contextual circumstances, to enable them to develop into 
authentic, competent and professional radiographers in context. The conceptual 
map, figure 4.1, was integrated into the model. The combination of the concepts 
of authenticity, professional, competence and contextual should lead to 
radiographers who are equipped with the necessary skills to deliver patient care 
at a high standard and produce diagnostic images which can be used for disease 
diagnosis. The model was described in detail (5.3) and relationships statements 
(5.3.5) were linked with the process of the model. This answered the description 
part of the second sub-question of the study. 
The second step of this phase consisted of model evaluation (5.4). The model 
was critically evaluated in the context of its description with the intention of 
operationalisation according to Chinn and Kramer’s suggested five generic 
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questions (2011:197). Evaluation also involved a panel of research experts, the 
study supervisors and students registered for the DTECH degree who formed 
part of the doctoral forum. The evaluation answered the evaluation part of the 
sub-question. 
Phase 3:  Operationalisation, assessment and refining of the model 
This phase comprised of step 1, where guidelines were developed to 
operationalise the model, step 2, where the model was operationalised on first-
year radiography learners, and step 3, where the model was assessed. No 
refinement occurred. All three steps of phase 3 were discussed in chapter 6. 
For step 1, guidelines for operationalisation (6.2) of the model were formulated 
and information regarding the preparation (6.3) for the learning activities was 
given. This answered the third sub-question of the study. 
Permission for the operationalisation of the model was obtained from the relevant 
authorities, after which the model was operationalised on learners in the module 
Radiation Technique 1, with specific reference to elbow radiography. 
In step 2, the model was operationalised. The researcher chose to operationalise 
the model using two learning activities. The model concepts were incorporated 
into the learning activities; one lecture hall and one clinical practice activity were 
used. A total population sample was used and all learners enrolled in the first 
academic year were approached to participate in the study. Data was collected 
through naïve sketches based on learner experiences and fieldwork. A learning 
manual was compiled to guide self-learning. 
26 of the 28 learners participated in the study, 22 of whom were female and 4 
were male. 14 were aged 15 to 19, 10 were 20 to 24 years old, 1 was between 
25 and 29 and 1 was 30 years or older. 22 participants had obtained an NSSC, 
Grade 12 in 2016 or 2017 and 3 learners obtained a higher diploma, degree or 
other tertiary education before commencing radiography education. Only 1 
participant did not state their educational level. 
Three main themes (table 6.2) were derived from the participant naïve sketches 
and the field notes: 
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 Learners prefer authentic learning activities because these are interesting 
and enjoyable and provide learners with a better understanding of the 
content. 
 Group work is beneficial during authentic learning because learners are 
actively involved, their knowledge and skills improve, they learn from their 
peers and they learn about professional and ethical conduct while the 
educator facilitates learning. 
 Practical demonstration is a meaningful manner in which to apply theory to 
practice in the real-world situation, resulting in competence. 
An independent coder verified the themes. 
Step 3 of this phase entailed the assessment of the model (6.7). Assessment 
revealed that the model is clear, simple, generalisable, accessible and important. 
It was not necessary to refine the model after operationalisation. 
7.4 CHALLENGES 
7.4.1 Gender 
There was an imbalance in gender in the participants of this study as more female 
(22) than male (4) learners participated. This is understandable and could have 
been predicted because there are generally more female radiographers and 
learners than males in Namibia. 
7.4.2 Time 
The time spent exposing learners to AL activities was limited since only elbow 
radiography content was covered. The participants could potentially provide more 
detailed descriptions of their experiences if they had more exposure. 
It was not possible to follow up on how the learning manual was completed by 
the learners or to determine if the manual had an influence on learning due to 
time constraints. 
Time limitations did not allow the researcher to involve other radiography 
lecturers in the model operationalisation and its use. If others were involved more 
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information could have been obtained from them and their students to improve 
the model itself and the operationalisation thereof.      
Another time challenge was that the operationalisation of the model was not 
assessed by anyone not involved in the study. If this had occurred their opinions 
and views may have been used to improve the process of operationalisation. 
7.4.3 Sample size 
The current study was limited as only first-year learners enrolled in the 
radiography progamme were included. 
7.4.4 Data collection method 
Initially the researcher wanted to collect data from the learners using the 4-D 
cycle model used as a guideline in the appreciative inquiry process. Due to time 
constraints inherent in the first-year schedule, the researcher simply asked the 
learners to describe their experiences regarding the learning activities and their 
opinion regarding improvements in radiography education in Namibia. 
7.4.5 Logistical matters 
Logistical challenges were experienced during the operationalisation of the model. 
Learners are not perfect as no humans are. Some were late for lectures and did 
not take part in the lectures as required. Some did not bring their laptops along 
to class, thus hindering the preparation of the PowerPoint presentations. 
7.4.6 Research process 
Theory generation took place during the research process. The researcher was 
exposed to theory generation for the first time and it was a daunting experience. 
It was difficult for the researcher to generate the theory for this study and it was 
a long and demanding process. 
It is important to state that the researcher operationalised and assessed the 
model herself. She also operationalised the model on a group of learners who 
she teaches. The model was not operationalized and assessed completely. The 
researcher acknowledged that the model relevance and applicability can be 
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ensured if independent radiography educators and an external panel of experts 
operationalisation and assess the model.   
7.4.7 Work commitments 
During the journey of this study the researcher had academic as well as 
administrative responsibilities at the university concerned. This resulted in an 
enormous amount of personal strain. 
7.5 RECOMMENDATIONS FOR AL PRACTICE, EDUCATION 
AND RESEARCH 
The recommendations stated below concern AL practice, education and research. 
They are based on information gained from the literature during the process of 
concept analysis and the researcher’s personal reflections during data collection 
and analysis. The recommendations are stated taking the fact that the model was 
not entirely operationalised and assessed into consideration. Thus additional 
research is necessary before the model can be implemented in education and 
practice. 
7.5.1 Recommendations for AL practice 
 With reference to the positive experiences the learners shared, it is 
recommended that the model be applied to the entire Radiation Technique 1 
module and eventually to all the modules of the radiography programme, 
exposing radiography learners to AL opportunities throughout the four-year 
degree programme. AL could possibly become the educational strategy for 
the programme. Potentially the model can be applied to the School of Nursing 
and Health Science Faculty at the university concerned. It is recommended 
that the model form part of the orientation programme of the Faculty for 
learners and educators to be informed about its concepts. 
 The model content should be evaluated regularly for relevance in the 
radiography context and for enhancement. 
 Although radiography educators were excluded from the current study, they 
should be conversant with the model to effectively adapt learning strategies 
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to a learner-centred approach, taking application of knowledge, problem 
solving and critical thinking into consideration. 
 The radiography curriculum should be adjusted in order to accommodate AL 
in its aims and objectives, delivery and assessment. Study guides should be 
adjusted accordingly. 
7.5.2 Recommendations for AL education 
 New radiography educators should be introduced to the model during their 
induction programme and should continuously improve their knowledge and 
skills in innovative, modern and technologically advanced educational 
methods which can be used as AL tools. 
 The radiography educators at the university  concerned should be advised to 
develop themselves through obtaining education qualifications to improve 
their teaching and learning. 
 Since self-learning is an important aspect of AL on which the elbow learning 
manual was based, radiography learners should be educated on how to take 
responsibility for their own learning and be guided on how to use the manual. 
Educators should continuously encourage learners to actively participate in 
their learning. 
 A general AL manual should be compiled for educators at School and Faculty 
level at the university concerned. 
7.5.3 Recommendations for AL research 
 Radiography learners across the radiography programme should be exposed 
to an AL process. Further research needs to be conducted to evaluate the 
model implementation across the programme. 
 The learning manual can be used as a component of the continuous 
assessment mark for the Radiation Technique 1 module. Learning manuals 
can be compiled for all anatomical areas covered in the module to eventually 
form one comprehensive learning guide which includes the entire content of 
the module. 
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 It is recommended that the model be operationalised in other health care 
profession programmes in the Faculty of Health Sciences such as nursing, 
occupational therapy and physiotherapy, with research conducted to monitor 
the effectiveness of the teaching and learning. 
 It is recommended that the model be exposed to radiography educators and 
a panel of experts in the field in order for them to scrutinise its 
operationalisation and assessment. This will enable refinement and 
improvement of the model.  It is recommended that the themes derived from 
the naïve sketches be compared to those found in the literature to establish 
consistencies and discrepancies. 
7.6 OUTCOMES 
The present study addressed the gap in the research by developing a model 
which could be used to facilitate AL in the Namibian context. The development of 
the model could contribute substantially to the knowledge base of radiography 
education and the radiography domain internationally. 
A model to describe the process of facilitating AL in radiography education was 
not found in the reviewed literature (2.4.1.1) at the time of the study. This became 
of interest to the researcher because a model of this nature would aid in providing 
an education to radiographers that was authentic and close the gap between 
theory and practice. 
It is expected that the developed model will facilitate and strengthen radiography 
education in Namibia by changing the manner in which radiography learners 
learn, integrating theory and practice, facilitating meaningful learning, developing 
reflective radiographers, and may eventually lead to improving the delivery of 
health services to patients in the country since more competent radiographers 
will graduate from the concerned university. Furthermore, a model to facilitate AL 
in radiography education may contribute to radiography education worldwide if it 
is applied in appropriate contexts to encourage active learner learning and 
possibly result in clinical competence. 
The researcher is of the opinion that the model to facilitate AL in radiography 
education may not only assist in the education of diagnostic radiographers but 
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may also improve the health care services provided to the patient in the x-ray 
department setting and thus their diagnosis, treatment and healing process. 
7.7 SIGNIFICANT CONTRIBUTION TO THE PROFESSION OF 
DIAGNOSTIC RADIOGRAPHY EDUCATION 
The gap between theory and practice was discussed in chapter 1. The application 
of the developed model is a potential means of closing this gap because the 
teaching and learning strategies used integrate theory taught in the lecture hall 
with actual real-world contextual practice, resulting in a radiography learner who 
is competent. 
During the literature review process of this study, the researcher did not identify 
any teaching or learning theories related to radiography education. Furthermore, 
no model to facilitate AL in diagnostic radiography education could be found. 
Based on this information, the researcher is convinced that the development of 
the model is a significant and positive contribution to the radiography fraternity. 
The reviewed literature did also not reveal any research conducted on Namibian 
radiography student experiences related to AL methods. Thus this study 
addresses the gap in the literature and contributes substantially to the knowledge 
base of radiography education in the Namibian context and the radiography 
domain internationally. 
7.8 CONCLUSION 
This is the final chapter of the study report and highlights the conclusions, 
challenges and recommendations derived from information stated in the study 
and the researcher’s reflections. The purpose of the research study as stated in 
chapter 1, namely to develop, describe, operationalise and evaluate a model to 
facilitate AL in diagnostic radiography education, was achieved. 
The researcher is of the opinion that the model developed should potentially be 
used to change radiography teaching and learning to a learner-centred approach. 
The experiences of the learners indicate that AL opportunities could be developed 
and implemented with positive implications for the profession. 
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Through the development of the model and its operationalisation, new knowledge 
was added to the radiography domain and specifically to the Namibian 
radiography education context. 
After answering the leading question and sub-questions of this study, the 
researcher poses the following new questions: 
 How can the model be applied effectively to all radiography programme 
modules? 
 How do educators use the developed model to improve teaching and learning 
in the radiography context? 
 How can the model be developed further, and adapted for application to other 
health professions’ educational contexts? Research could be conducted to 
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SECTION 4: DECLARATION (OBLIGATORY) 
I, Mrs Luzanne Kalondo, declare that: 
 That I have read through the submitted version of the research protocol and all 
supporting documents and I am satisfied with their contents. 
 I am suitably qualified and experienced to perform and/or supervise the above research 
study. 
 I agree to conduct or supervise the described study personally in accordance with the 
relevant protocol and will only change the protocol after approval by the UREC, except 
when urgently necessary to protect the safety, rights, or welfare of subjects. In such case,  
I am aware that I should notify the UREC without delay. 
 I agree to timeously report to the UREC serious adverse events that may occur in the 
course of the investigation. 
 I agree to maintain adequate and accurate records and to make those records available 
for inspection by the appropriate authorized agents when necessary. 
 I agree to comply with all other requirements regarding the obligations of clinical 
investigators and all other pertinent requirements in the Declaration of Helsinki (2013), as 
well as Namibian and ICH GCP Guidelines and the Ethical Guidelines of MOHSS, as well as 
applicable regulations pertaining to health research. 
 I agree to comply with all regulatory and monitoring requirements of the UREC. 
 I agree that I am conversant with the above guidelines. 
 I will ensure that every patient (or other involved persons), shall at all times be treated in 
a dignified manner and with respect. 
 I will submit all required reports within the stipulated timeframes. 
Signature    Date 20 July 2016
 
 




















RESEARCH ETHICS COMMITTEE 
PROTOCOL SYNOPSIS (Not longer than 2 pages) 
(INFORMATION MUST BE TYPED) 
Name:  Luzanne Kalondo 
Staff/Student Number:  1009067 / 216089684 
Title: A LEARNING MODEL TO FACILITATE AUTHENTIC LEARNING IN 
DIAGNOSTIC RADIOGRAPHY EDUCATION 
1. Introduction, Motivation and Literature (1 Paragraph) 
Education across the world is changing from conventional teaching techniques to student-
centred approaches such as those found in authentic learning strategies. Such approaches 
allow for the integration of theoretical knowledge with clinical practice which is a vital 
competency expected of radiography students. 
Radiography education at the University of Namibia incorporates a conventional teaching 
method where students are passive learners. In a Namibian context, a transition to 
authentic learning could aid student radiographers to close the gap between theory and 
its clinical application allowing for the development of student radiographers who are 
more clinically competent and who can provide an improved imaging service to patients. 
However little is known about radiography student learning experiences at the University 
of Namibia. Furthermore, a comprehensive literature search has confirmed that limited 
research has been conducted internationally in the radiography domain regarding the 
learning experiences of radiography students. Authentic learning is therefore a largely 
unexplored strategy in radiography education. 
2. Research questions (1 Paragraph) 
Describe your learning experiences related to the module Radiation Technique 1. 
3. Study Objectives/ Aims (4 lines) 
The research objectives are to: Identify, define and classify central concepts from the 
existing literature; describe the relationship between the concepts; develop and describe 
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a model as a frame of reference to facilitate AL in radiography education in Namibia; 
develop guidelines to operationalise the model; and operationalise, evaluate and refine 
the model by exploring and describing radiography students’ experiences at the University 
of Namibia. 
4. Research Methodology (clear, concise and to the point) 
A qualitative, theory- generating, descriptive and contextual research design will be used. 
5. Ethical Considerations (State clearly and how this fit the research context) 
Approval for the proposed study will be sought from the Research Ethics Committee of 
the Faculty of Health Sciences, University of Johannesburg, and the Ethics Committee of 
the University of Namibia. 
Participants will be informed about the research study (Proposal, Appendix A), invited to 
participate in the study and be allowed to withdraw from the study at any time. The 
researcher will obtain informed consent from participants (Proposal, Appendix B). There is 
no anticipated risk associated with participation in the study. The identity of participants 
will only be known to the researcher and a number will be allocated to each participant to 
ensure privacy and confidentiality. 
The principle of justice will be adhered to by treating participants fairly and by 
incorporating methods to ensure that students have an equal opportunity to become 
study participants. 
The findings of the study will be shared with the participants, the University of Namibia 
community and published in reputable journals. There are no benefits to participating in 
the study, however future students could benefit from improved learning strategies. 
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Staff/Student Number:  1009067 / 216089684 
Title: A LEARNING MODEL TO FACILITATE AUTHENTIC LEARNING IN 
DIAGNOSTIC RADIOGRAPHY EDUCATION 
SECTION 1:  CHECKLIST – COMPLETION OF APPLICATION FORM 
Have you completed all the sections in the application form? 
Please answer yes, no or not applicable in the “applicant 
column”. 
Applicant Admin Office 
Y / N / NA Y / N / NA 
Section 1:  Details of Applicant/Principal Investigator   
UNAM number N  
University Division Y  
University Department Y  
Registration with Appropriate Ministry (MOHSS, etc) NA  
Registration number (where applicable) Y  
Section 2:  Title of Study   
Is this a sub-study linked to an existing main study N  
Section 3:  Study for degree purposes   
Study for degree purposes Y  
Name of degree Y  
Supervisor indicated in case of study purposes? Y  
Section 4:  Details of Collaborating investigators NA  
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Section 5:  Details of Sub-investigators NA  
Section 6:  Where will the study be conducted? Y  
Section 7:  Human Subjects Research Protection  Y  
Section 8:  Research with Children NA  
Section 9:  Study type Y  
Section 10:  How is the research funded? Y  
Is the approximate total budget stated? Y  
Have you paid the HREC review fee? (Where applicable) NA  
Section 11:  Disclosures   
Did you complete ALL questions? Y  
Have you completed a payment instruction form: 
Health/Human or Payment instruction form: Clinical trial AND 




Section 12:  Signing of Application   
Applicant Signature Y  
Supervisor Signature (only for student research) NA  
HOD Signature NA  
SECTION 2:  CHECKLIST – COMPULSORY DOCUMENTS ATTACHED 
Have you attached the following compulsory documents? 
Please answer yes, no or not applicable in the “applicant 
column”. 
Applicant Admin Office 
Y / N / NA Y / N / NA 
1. Application form Y  
2. Checklist Y  
3. Study protocol Y  
3.1 Page numbers on protocol Y  
4. Protocol synopsis or summary (not exceeding 2 pages) Y  
5. Participant Information and Consent Form (ICF) Y  
6. Investigator CV’s and Investigator Declarations attached? Y  
6.1 Principal Investigator (insert name):  Luzanne Kalondo 
 CV attached? 
 Declaration attached? 
 Declaration signed? 






6.2 Supervisor (insert name):  NA 
 [only for student research] 
 CV attached? 
 Declaration attached? 
 Declaration signed? 
 Conflict of interest signed? 
NA  
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6.3 Sub/Co-Investigator 1 (insert name):  NA 
 CV attached? 
 Declaration attached? 
 Declaration signed? 
 Conflict of interest signed? 
NA  
6.4 Sub/Co-Investigator 2 (insert name):  NA 
 CV attached? 
 Declaration attached? 
 Declaration signed? 
 Conflict of interest signed? 
NA  
6.5 Sub/Co-Investigator 3 (insert name):  NA 
 CV attached? 
 Declaration attached? 
 Declaration signed? 
 Conflict of interest signed? 
NA  
6.6 Sub/Co-Investigator 4 (insert name):  NA 
 CV attached? 
 Declaration attached? 
 Declaration signed? 
 Conflict of interest signed? 
NA  
7. Budget Y  
8. Questionnaires NA  
9. Other measuring tools/instruments NA  
10. Recruitment material/Advertisement(s) Y  
11. MOHSS or other letters of approval to conduct research Y  
12. Material Transfer Agreement NA  
13. Proof of payment for UREC review fee NA  
SECTION 3:  CHECKLIST – INFORMED CONSENT FOR RESEARCH 
To be completed by Applicant 
Element 
Applicant 
Y / N / NA 
1. That consent is being sought from the participant to participate in 
research. 
Y 
2. The purpose of the research and where it will be conducted. Y 
3. The expected duration of the participant’s involvement in the research. Y 
4. The total number of participants that will be involved at this site 
and/or Namibia and worldwide. 
Y 
5. A description of all the processes and procedures to which the 
participant will be subjected, emphasising any experimental procedures 
that are innovative and have not been used in medical practice. 
Y 
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6. The principal investigator’s name and contact details. Y 
7. Explanation of participant’s responsibilities. Y 
8. Explanation of any randomisation process if applicable). NA 
9. Circumstances that may result in the project being terminated or the 
participant being withdrawn. 
Y 
10. A description of foreseeable risks and discomforts. NA 
11. A description of benefits to the participant or others both during and 
after the research. If there are no expected benefits, the participant 
must specifically be made aware of this. 
Y 
12. Disclosure of alternative procedures and course of treatments available 
if applicable 
NA 
13. Description of extent to which confidentiality will be maintained and 
protected. 
Y 
14. Statement that sponsors of the study, study monitors or auditors or 
UREC members may need to inspect research records. 
Y 
15. Statement that the Research Ethics Committee has approved the 
research. 
Y 
16. Contact details of the committee. Y 
17. Explanation of how research related injury will be managed and details 
of insurance if applicable.  
NA 
18. Explanation as to whom to contact in the event of research related 
injury. 
NA 
19. Participation in the study is entirely voluntary Y 
20. Participants are free to withdraw at any point without explanation or 
any negative consequences. Their routine health care will not be 
adversely affected. 
Y 
21. Participants must be informed of their rights to be told any new 
relevant information that arises during the course of the trial and the 
ICF should be revised, where appropriate to incorporate this 
information.  
NA 
22. That the study will be conducted according to the International 
Declaration of Helsinki and other applicable international ethical codes 
for research on human subject. 
Y 
23. Any expense to which the participant may be liable. NA 
24. Explanation regarding payment for participation or out of pocket 
expenses 
NA 
25. Identity of the funder, where applicable and any potential conflict of 
interests. 
NA 
26. Simple, clear language has been used (Maximum Grade 8 reading level) 
and all medical and technical terms have been explained. 
Y 
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SECTION 4: PROTOCOL CHECKLIST 
To be completed by Applicant 
Element 
Applicant: 
Y / N / NA 
1. Does the study have relevance and scientific or clinical value and 
applicability to the proposed research population? 
Y 
2. Does the protocol include an adequate literature review? Y 
3. Is the selection of subjects equitable and appropriate; adequate 
consideration and protection of vulnerable research populations. 
Y 
4. Are the inclusion and exclusion criteria clearly defined and 
appropriate? 
Y 
5. Have risks been minimised and is there an acceptable balance between 
potential risks and benefits? 
Y 
6. Does the PI have the necessary qualifications, expertise, facilities, and 
time and support staff, to carry out the proposed research? 
Y 
7. Has a section on ‘Ethical Considerations’ been included in the protocol? Y 
8. Has the informed consent process been clearly explained in the 
protocol? 
Y 
9. Are issues relating to protection of privacy and confidentiality of data 
adequately addressed, especially if the study involves a retrospective 
review of clinical records? 
Y 
10. Has a waiver of informed consent been requested if the study involves 
a retrospective review of clinical records? 
NA 
11. Does the study involve collection of DNA/RNA and, if so, has consent 
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DEPARTMENT OF MEDICAL IMAGING AND RADIATION SCIENCES 
RESEARCH STUDY INFORMATION LETTER 
07 June 2018 
Good Day 
My name is Luzanne Kalondo I WOULD LIKE TO INVITE YOU TO PARTICIPATE in a research study 
on Authentic Learning (AL) in Diagnostic Radiography Education. 
Before you decide on whether to participate, I would like to explain to you why the research is 
being done and what it will involve for you. I will go through the information letter with you 
and answer any questions you have. This should take about 10 to 20 minutes. The study is part 
of a research project being completed as a requirement for a Doctoral Degree in Radiography 
through the University of Johannesburg. 
THE PURPOSE OF THIS STUDY is to develop, describe, implement and evaluate a model to 
facilitate authentic learning in diagnostic radiography education. 
Below, I have compiled a set of questions and answers that I believe will assist you in 
understanding the relevant details of participation in this research study. Please read through 
these. If you have any further questions I will be happy to answer them for you. 
DO I HAVE TO TAKE PART? No, you don’t have to. It is up to you to decide to participate in the 
study. I will describe the study and go through this information sheet. If you agree to take part, 
I will then ask you to sign a consent form. 
WHAT EXACTLY WILL I BE EXPECTED TO DO IF I AGREE TO PARTICIPATE? You will be requested 
to write down your experiences concerning authentic learning activities regarding elbow 
radiography and provide recommendations on how to improve radiography education in 
Namibia. 
WHAT WILL HAPPEN IF I WANT TO WITHDRAW FROM THE STUDY? If you decide to participate, 
you are free to withdraw your consent at any time without giving a reason and without any 
consequences. If you wish to withdraw your consent, you must inform me as soon as possible. 
IF I CHOOSE TO PARTICIPATE, WILL THERE BE ANY EXPENSES FOR ME, OR PAYMENT DUE TO 
ME: You will not be paid to participate in this study and you will not bear any expenses. 
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RISKS INVOLVED IN PARTICIPATION: No anticipated risks are involved in this study. 
BENEFITS INVOLVED IN PARTICIPATION: The proposed study aims to address the gap in the 
research by exploring radiography students’ learning experiences using Authentic Learning 
methods in the Namibian context. The development of the Authentic Learning model will 
substantially contribute to the knowledge base of radiography education and the radiography 
domain internationally. 
WILL MY PARTICIPATION IN THIS STUDY BE KEPT CONFIDENTIAL? Yes. Names on the data 
collection sheet will be removed once analysis starts. All data and back-ups thereof will be kept 
in password protected folders and/or locked away as applicable. Only I or my research 
supervisor will be authorised to use and/or disclose your anonymised information in connection 
with this research study. Any other person wishing to work with you anonymised information as 
part of the research process (e.g. an independent data coder) will be required to sign a 
confidentiality agreement before being allowed to do so. 
WHAT WILL HAPPEN TO THE RESULTS OF THE RESEARCH STUDY? The results will be written 
into a research report that will be assessed. In some cases, results may also be published in 
scientific journals. In either case, you will not be identifiable in any documents, reports or 
publications. You will be given access to the study results if you would like to see them, by 
contacting me. 
WHO IS ORGANISING AND FUNDING THE STUDY?  The study is being organised by me, under 
the guidance of my research supervisor at the Department of Medical Imaging and Radiation 
Sciences in the University of Johannesburg. This study has not received any funding. 
WHO HAS REVIEWED AND APPROVED THIS STUDY? Before this study was allowed to start, it 
was reviewed in order to protect your interests. This review was done first by the Department 
of Medical Imaging and Radiation Sciences, and then secondly by the Faculty of Health Sciences 
Research Ethics Committee at the University of Johannesburg as well as the Ethics Committee 
of the University of Namibia. In all cases, the study was approved. 
WHAT IF THERE IS A PROBLEM? If you have any concerns or complaints about this research 
study, its procedures or risks and benefits, you should ask me. You should contact me at any 
time if you feel you have any concerns about being a part of this study. My contact details are: 
Luzanne Kalondo 
Tel:  +264811248248 
Email:  lkalondo@unam.na 
You may also contact my research supervisor: 
Dr Heather Lawrence 
Email:  heatherl@uj.ac.za 
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If you feel that any questions or complaints regarding your participation in this study have not 
been dealt with adequately, you may contact the Chairperson of the Faculty of Health Sciences 
Research Ethics Committee at the University of Johannesburg: 
Prof. Marie Poggenpoel 
Tel:  011 559-6686 
Email:  mariep@uj.ac.za 
FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to have more specific 
information about this research project information, have any questions, concerns or 
complaints about this research study, its procedures, risks and benefits, you should 
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DEPARTMENT OF MEDICAL IMAGING AND RADIATION SCIENCES 
RESEARCH CONSENT FORM 
 
A MODEL TO FACILITATE AUTHENTIC LEARNING IN DIAGNOSTIC RADIOGRAPHY EDUCATION 
Please initial each box below: 
 I confirm that I have read and understand the information letter dated 20 May 2016 
for the above study. I have had the opportunity to consider the information, ask questions and 
have had these answered satisfactorily. 
 I understand that my participation is voluntary and that I am free to withdraw from 
this study at any time without giving any reason and without any consequences to me. 
 I agree to take part in the above study. 
 
      
 Name of Participant Signature of Participant Date 
 
      




























Dictionary definition of authenticity 
The root word for authenticity (noun) is authentic (adjective). The table below 
presents the dictionary definitions of these words (researcher’s own underlining). 
Dictionary definitions of authenticity and authentic 
Authenticity (noun) 
Source Definition 
Cambridge dictionary ([s.a.]) The quality of being real or true. 
Dictionary.com ([s.a.]) The quality of being authentic; genuineness. 
The Free Dictionary ([s.a.]) The quality or condition of being authentic, trustworthy, 
genuine or undisputed. 
Wikipedia ([s.a.]) Authenticity concerns the truthfulness of origins, 
attributes, commitments, sincerity, devotion and 
intentions. 
Oxford learners dictionary 
([s.a.]) 
The quality of being genuine or true. 
Power Thesaurus ([s.a.]) Undisputed credibility. 
Genuineness; the quality of being genuine or not 
corrupted from the original. 
Wordnik ([s.a.]) The quality or condition of being authentic, trustworthy, 
or genuine. 
The quality of being genuine or not corrupted from the 
original. 
Truthfulness of origins, attributions, commitments, 
sincerity, and intentions. 
The quality of being authentic or of established authority 
for truth and correctness. 
Your Dictionary ([s.a.]) The definition of authenticity refers to the proven fact 
that something is legitimate or real. 
The quality or state of being authentic; reliability; 
genuineness. 
The quality or condition of being authentic, trustworthy, 
or genuine. 
The quality of being genuine or not corrupted from the 
original. 
Truthfulness of origins, attributions, commitments, 




Cambridge dictionary ([s.a.]) If something is authentic, it is real, true, or what people 
say it is. 
Merriam Webster dictionary 
([s.a.]) 
Worthy of acceptance or belief. 
Not false or imitated. 
Real or genuine; not copied or false. 
True and accurate. 
Being really what it seems to be. 
Oxford South African concise 
dictionary (2010:72) 
Authentic is an adjective defined as “of undisputed 
origin or veracity or genuine”. 
Oxford advanced learner’s 
dictionary (2010:86) 
Authentic is known to be “real and accurate”. 
Power Thesaurus ([s.a.]) Conforming to fact and therefore worthy of belief. 
Not counterfeit or copied. 
Genuine original or authority, in opposition to that which 
is false, fictitious, counterfeit or apocryphal; being what 
it purports to be; not of doubtful origin; real. 
Of approved authority; true; trustworthy; credible. 
The Free Dictionary ([s.a.]) Conforming to fact and therefore worthy of trust, 
reliance. 
Of undisputed origin or authorship; genuine; real. 
Accurate in representation of the facts; trustworthy. 
Not counterfeit or copied. 
Wordnik ([s.a.]) Conforming to fact and therefore worthy of trust, 
reliance, or belief. 
Conforming to reality and therefore worthy of trust, 
reliance, or belief. 
Having a genuine original or authority, in opposition to 
that which is false, fictitious, counterfeit, or apocryphal; 
being what it purports to be; not of doubtful origin; real. 
Of approved authority; true; credible. 
The opposed to pretended or imaginary, fictitious, 
counterfeit, apocryphal, or unauthorized. 
Original; first-hand, as opposed to copied or transcribed. 
Own; proper; properly belonging to one's self. 
Conforming to fact and therefore worthy of belief. 
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Your Dictionary ([s.a.]) Something that is original or true and not a copy of 
anything else. 
Believed or accepted; trustworthy; reliable. 
As represented; genuine; real. 
Being so in fact; not fraudulent or counterfeit. 
 
Subject definition of authenticity 
The table below presents the subject definitions of authenticity (researcher’s own 
underlining). 
Subject definitions of authenticity 
Authenticity (noun) 
Source Definition 
Kreber and Klampfleitner 
(2013:464, 483 & 485) 
Being true to oneself; lived experiences of individuals. 
Being sincere, candid or honest. 
Care for the subject, learners, and interest in engaging 
learners with the subject around ideas that matter. 
A notion rich in meaning and best understood as a 
multi-dimensional concept. 
Manninen, et al. (2013:133 & 
139) 
“Real” in relation to a clinical education ward is an 
environment where learners have contact with patients 
in the clinical setting. 
A basis for meaningful learning. 
Manninen (2014:1) Meaningful learning; learners should experience both 
external and internal authenticity in their learning 
process. 
Raymond et al. (2013:471) In the context of learning authenticity is defined as “true 
to life”. 
Stewart and Wubbena 
(2014:153) 
Mastering experiences to develop professional identity 
through opportunities to develop confidence, self-
reliance, and self-understanding; to explore and exhibit 
skills; to receive constructive feedback and rewards for 
actions. 
Woolley and Jarvis (2007:75) The perspective of learning through activity. 
Zimba (2005:2) Anything that is “genuine, real and original”. 
 
217 
The essential attributes of authenticity were derived from the definitions above 
and are stated in table below. 
Essential attributes of authenticity 
Concept Essential attributes 




Definition of authenticity for the current study 
The radiography learner is educated in an authentic and genuine manner which 
is trustworthy, enabling him or her to learn meaningfully and act accordingly. 
The radiography learner is educated to demonstrate authenticity by being 
genuine and trustworthy in meaningful actions in practice. 
Dictionary definition of professional 
The word “professional” is a noun when it refers to a person and an adjective 
when it relates to behaviour. The table below includes both definitions. 
Table 4.4: Dictionary definitions of professional 
Professional (noun and adjective) 
Source Definition 
Cambridge dictionary ([s.a.]) Relating to work that needs special, high level training 
or education. 
Having the qualities that you connect with trained and 
skilled people, such as effectiveness, skill, organization, 
and seriousness of manner. 
Someone who has worked hard in the same type of job 
for a long time and has become skilled at dealing with 
any problem that might happen. 
Merriam Webster dictionary 
([s.a.]) 
Relating to or characteristic of a profession. 
Engaged in one of the learned professions. 
Characterized by or conforming to the technical or 
ethical standards of a profession. 
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Exhibiting a courteous, conscientious, and generally 
businesslike manner in the workplace. 
One that is professional; especially one that engages in 
a pursuit or activity professionally. 
Power Thesaurus ([s.a.]) A person engaged in one of the learned professions. 
Of or relating to or suitable as a profession. 
Of or relating to a profession. 
Conforming to the rules or standards of a profession; 
professional knowledge; professional conduct. 
A person who prosecutes anything professionally or for 
a livelihood, and not in the character of an amateur; a 
professional worker. 
The Free Dictionary ([s.a.]) Of, relating to, engaged in, or suitable for a profession: 
lawyers, doctors, and other professional people. 
Conforming to the standards of a profession; 
professional behavior. 
Having or showing great skill; expert. 
A member of a profession, especially a learned 
profession as law or medicine. 
Engaged in as a profession. 
A piece of work or anything performed or produced with 
competence or skill. 
cont'd/… 
A person who engages in an activity with great 
competence. 
Appropriate to a profession: professional objectivity. 
A person who is an expert at his or her work. 
A professional who is intent on furthering his or her 
career by any means possible. 
A craftsman whose work is consistently of high quality. 
A person who helps in identifying, preventing or treating 
illness or disability. 
An authority qualified to teach apprentices. 
Professional conduct; professional ethics; a thoroughly 
professional performance. 




Wikipedia ([s.a.]) A member of a profession or any person who earns 
their living from a specified professional activity. 
The standards of education and training that prepare 
members of the profession with the particular knowledge 
and skills necessary to perform their specific role within 
that profession. 
Subject to strict codes of conduct, enshrining rigorous 
ethical and moral obligations. 
Serving some important aspect of public interest and 
the general good of society. 
Wordnik ([s.a.]) Relating to, engaged in, or suitable for a profession. 
Conforming to a profession; professional behaviour. 
A person following a profession, especially a learned 
profession. 
A skilled practitioner; expert. 
Pertaining to, or in accordance with the (usually high) 
standards and rules of a profession. 
Engaged in by professionals opposed to amateurs. 
Pertaining or appropriate to a profession or calling, as, 
professional studies; professional skill. 
An authority qualified to teach apprentices. 
Your Dictionary ([s.a.]) A professional is someone who works in a particular 
field. 
Engaged in, performing or conform to or worthy of the 
high standards of a profession; professional behavior. 
A person practicing a profession; especially a learned 
profession. 
A person who does something with great skill; expert. 
Subject definition of professional 
The table below presents the subject definitions of professional. 
Subject definitions of professional 
Professional (adjective) 
Source Definition 
Shalyefu et al. (2013:7) Doing things in a proficient way, in roles, values and 
etiquette. 
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Sim and Radloff (2009:204) Possession of specialized knowledge which can be 
acquired only through higher education; representation 
via a professional organization; a distinctive code of 
professional conduct; autonomy; and altruism. 
Thistlethwaite (2013:16) Content knowledge, employability skills, such as 
communication, teamwork, and problem solving. 
 
Essential attributes for professional were acquired from dictionary and subject 
definitions and are noted in the table below. 
Essential attributes of professional 
Concept Essential attributes 
Professional  Subject to code of conduct 
 Expert 
 
Definition of professional for the current study 
The radiography learner is educated to be an expert in the field and is subject to 
a code of conduct. 
Dictionary definition of competence 
The third concept identified is competence (noun). It is derived from the root word 
“competent” (adjective). Dictionary definitions for both these words follow in the 
table below. 
Dictionary definitions of competence and competent 
Competence (noun) 
Source Definition 
Cambridge dictionary ([s.a.]) The ability to do something well. 
Merriam Webster dictionary 
([s.a.]) 
The ability to do something well or efficiently. 
Power Thesaurus ([s.a.]) The quality of being adequately or well qualified 
physically and intellectually. 
The Free Dictionary ([s.a.]) The ability to do something well or efficiently. 
A specific or range of skill or ability. 
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The condition of being capable. 
The quality of being competent; pertinent. 
Wikipedia ([s.a.]) A standardized requirement for an individual to 
properly perform a specific job. 
Wordnik ([s.a.]) The state or quality of being adequately or well qualified 
physically and intellectually; ability. 
A specific range of skill, knowledge, or ability. 
The quality or state of being competent; able or suitable 
for a general role or particular task. 
Your Dictionary ([s.a.]) Skill or ability in a specific field or subject, or being 
able to do something well. 
Condition or quality of being competent. 
Competent (adjective) 
Source Definition 
Cambridge dictionary ([s.a.]) Able to do something well. 
Merriam Webster dictionary 
([s.a.]) 
Having requisite or adequate ability or qualities. 
Qualified or adequate. 
Having the capacity to function or develop in a 
particular way. 
Power Thesaurus ([s.a.]) Properly or sufficiently qualified or capable or efficient. 
Adequate for the purpose. 
Wordnik ([s.a.]) Properly or sufficiently qualified; capable. 
Adequate for a purpose. 
Having sufficient skill, knowledge and ability. 
Your Dictionary ([s.a.]) A person or thing that is properly qualified to do 
something or adequate for a specific purpose. 
Well qualified, capable or fit. 
Sufficient or adequate for the purpose. 





Subject definition of competence 
The table below presents the subject definitions of competence. 
Subject definitions of competence 
Competence (noun) 
Source Definition 
Gulikers et al. (2004:69) Combination of knowledge, skills and attitudes needed 
in professional life. 
Manninen, et al. (2013:132 & 
140) 
Apply knowledge in practice. 
A cognitive function which combines scientific 
knowledge, clinical skills, moral development and 
communication to solve problems in real-life situations. 
Shalyefu et al. (2013:7) Suitable, sufficient and adequate skills, knowledge and 
experience required for a task or job. 
Sim and Radloff (2009:205) Criterion for excellence. 
Zimba (2005:7) Skills and expertise. 
 
Essential attributes of competence were deduced from the dictionary and subject 
definitions and are listed in the table below. 
Essential attributes of competence 
Concept Essential attributes 




Definition of competence for the current study 




Dictionary definition of contextual 
The word “contextual” (adjective) is derived from the word “context” (noun). The 
dictionary definitions of contextual and context are stated together in the table 
below because the researcher found that contextual is mainly defined to be 
related to context. 
Dictionary definitions of contextual and context 
Contextual (adjective) 
Source Definition 
Cambridge dictionary ([s.a.]) Related to the context of something. 
Power Thesaurus ([s.a.]) Relating to or determined by or in context. 
The Free Dictionary ([s.a.]) Involving or depending on a context. 
Pertaining or relating to context or determined by or in 
context. 
Wordnik ([s.a.]) Involving or depending on a context. 
Pertaining to or dealing with the context. 
Relating to or determined by or in context. 
Your Dictionary ([s.a.]) Involving, depending on or belonging to the context. 
Pertaining to or depending on the context of 
information; relating to the situation or location in which 
the information was found. 
Context (noun) 
Source Definition 
Cambridge dictionary ([s.a.]) A situation within which something exists or happens, 
and that can help explain it. 
Merriam Webster dictionary 
([s.a.]) 
The interrelated conditions in which something exists or 
occurs. 
Power Thesaurus ([s.a.]) The set of facts or circumstances that surround a 
situation or event. 
The Free Dictionary ([s.a.]) The conditions and circumstances which are relevant 
to an event or fact. 
The set of circumstances or facts that surround a 
particular event or situation; a setting. 
Wordnik ([s.a.]) The circumstances in which an event occurs; a setting. 
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The surroundings, circumstances, environment, 
background or settings that determine, specify, or 
clarify the meaning of an event or other occurrence. 
Your Dictionary ([s.a.]) Words that surround other words and impact their 
meaning or the setting in which something occurs. 
The whole situation, background, or environment 
relevant to a particular event, personality or creation. 
 
Subject definition of contextual 
In the reviewed literature “contextual” is not explicitly defined. The researcher 
found that contextual is related to the real-world setting as stated by Kreber and 
Klampfleitner (2013:466). The authors note that authenticity in teaching is 
associated with pedagogies which correspond to the real-world or appropriate 
disciplinary contexts. Therefore, the definitions stated in the table below refer to 
the real-world or real-life context. 
Subject definitions of contextual 
Contextual (adjective) 
Source Definition 
Gulikers, et al. (2004:68, 69 
& 74) 
Authentic tasks represent real-life problems. 
Real-life situations. 
Real-world or working situation. 
Keppell et al. (2002) Effective authentic learning environment. 
Genuine situations. 
Kreber and Klampfleitner 
(2013:485) 
Corresponding to the reality. 
Lombardi (2007b:2 & 3) A learning environment similar to the “real-world” 
application or discipline. 
The real-world matches professional practice as nearly 
as possible. 
Maina (2004:4 & 5) Real-world ways of knowing and doing. 
Learning situations beyond the school. 
Real-world situations. 
Real learning transferred to the real-world. 
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Manninen, et al. (2013:133, 
134 & 138) 
A real environment involving patient contact in the 
clinical setting. 
Setting. 
Real circumstances or situations. 
Pawlina and Drake (2016:5) Real-life situations where the content learned and the 
skills obtained can be applied. 
Learners learn what is meaningful to them. 
Raymond et al. (2013:474) Real-world reflecting complex multitasking required in 
practice. 
Rule (2006:1–3) Activities that resemble real-world circumstances. 
Real-world situations. 
Real beyond the classroom. 
Real-world problems that resembles the work of 
professionals. 
Authentic learning environment. 
Stewart and Wubbena 
(2014:153) 
Real-world tasks that demonstrate valuable application 
of important knowledge and abilities 
Woolley and Jarvis (2007:74 
& 77) 
Physical environment. 
Authentic environment for learning. 
Situations in the practice setting. 
 
The essential attributes of contextual were derived from the dictionary and subject 
definitions stated above and are listed in the table below. 
Essential attributes of contextual 
Concept Essential attributes 
Contextual  Real-world 
 Situation in which something exidsts or 
ocurs 
 Environment 
Definition of contextual for the current study 




OPERATIONALISATION OF LEARNING ACTIVITIES 
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Operationalisation of learning activity one for elbow radiography 
 Reference was made to the previous lecture, radiographic positioning of the 
forearm. Each learner was requested to state at least two facts regarding 
what they have learnt from the previous lecture. This encouraged learner 
participation and relates to the fourth relationship statement. The learner 
responses gave the educator an idea of the level of understanding of previous 
knowledge gained by the learners. Learners were encouraged to ask for 
clarification of any details regarding the previous learning activity which 
needed more explanation. 
 A video recording downloaded from YouTube was used as an introduction to 
the learning activity. It visualised an injury to the elbow to make the lecture 
more interesting for the learners, to relate the learning activity to real-life 
context and to get their attention. 
 The educator stated the objectives of the learning activity to inform learners 
about the content of the learning activity. 
 It is important to note that this learning activity aimed to prepare the learners 
for performing the projections of elbow radiography in clinical practice. It 
encouraged them to use the theoretical knowledge and prepare to apply it 
clinically. This action relates to relationship statement six and may lead to 
clinical competence. 
 The educator requested the learners to identify the radiographic anatomy of 
the anterior-posterior (AP) and lateral (LAT) projections of the elbow using 
the elbow model. This encouraged learner participation during the lecture. 
 Time was provided for questions and comments from learners. 
 The educator introduced the group work for the learning activity and its 
objectives. Group work was chosen to encourage learner participation. This 
action relates to relationship statement four. 
 Learners were divided into four groups by allocating the numbers one, two, 
three and four to each learner in the class. 
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 Each group was instructed to compile a PowerPoint presentation to illustrate 
the radiographic technique for elbow radiography. Group one and three had 
to describe the AP projection while group two and four had to describe the 
LAT projection. Two groups, either one or three and two or four, were 
randomly selected to present the PowerPoint presentation. This action 
relates to the third relationship statement. 
 A time limitation of 20 minutes was provided for the presentation to be 
completed. 
 Each group was instructed to allocate a responsibility to each group member, 
for example, one leader, two presentation compilers, two reporters and two 
information providers. Fair distribution of workload within the group was 
essential. 
 The reporters in each group presented the information gathered to the entire 
class while the other members of the group added relevant information not 
stated. 
 The educator acted as a facilitator throughout the process of the compilation 
of the presentation and provided feedback after each presentation. 
Interactions between the educator and the learners as well as support from 
the educator were major aspects in the learning process. 
 Questions and comments were accommodated from learners. 
 A YouTube video describing the radiographic technique for the AP and LAT 
projection of the elbow followed. Since many learners learn better through 
visual stimulation the educator aimed for learners to remember the 
positioning technique because they have visualised it. These videos could be 
used for one of the self-activities. 
 Time was made available for questions from the learners. 
 Elbow abnormalities such as fractures, dislocation, etc. were presented with 
supporting radiographic images. 
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 The learners were requested to summarise the learning activity in relation to 
the objectives stated in the beginning of the learning activity. 
 The educator explained the assessment strategies which the learner could 
expect for both theory and practical assessments. Possible test and 
examination questions were stated and emphasis was placed on the checklist 
for clinical evaluation. 
 The educator provided self-learning activities to be completed before the next 
learning activity. The first self-learning activity involved the positioning 
technique for the AP and LAT projections of the elbow. If a group covered the 
AP projection in class, the LAT projection should be covered during the self-
learning activity. Attention was drawn to the protocol of the teaching imaging 
facilities and the guidelines stating under which conditions specific 
projections are performed. The evidence of this activity was in typed form. 
The second activity consisted of the learner doing research regarding the 
evaluation criteria of both projections of elbow radiography. The learners 
were required to show evidence that they have studied the evaluation criteria 
by using rejected images, obtained from the teaching x-ray departments. The 
third activity required the learner to obtain rejected images of two common 
pathologies of the elbow, to identify these pathologies and note radiographic 
appearance of these pathologies. All the images collected throughout the 
self-learning activities were presented and discussed during the next lecture. 
The learners were requested to perform all self-learning activities in their 
groups and were warned that every group member had to take responsibility 
for the activities.  Self-learning activities aimed to place responsibility for 
learning on the learners and to make learning authentic. 
 The educator inquired if the learners understood the self-learning activities 
and time was made available for questions. 
 Further reading resources, such as the prescribed textbook, were provided 
by the educator. 
 The educator briefly summarised her expectations for the next lecture. 
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 In conclusion, the educator expressed her appreciation for the learners’ 
attention and their cooperation during the learning activity. She also stated 
her availability for consultation after the learning activity. 
Operationalisation of practical learning activity two for elbow 
radiography 
 This learning activity had to be presented twice because the first-year 
learners are allocated to two teaching hospitals in Windhoek. The researcher 
ensured that both learning activities were presented in an identical manner 
and no learners were disadvantaged in any way. 
 The educator presented the objectives of this learning activity. 
 The educator presented a simulated request form to the learners. The request 
form stated the following information. The patient is a 30-year-old male with an 
extremely swollen right elbow. The patient is mobile and walked into the x-
ray department. He is intoxicated and partially uncooperative with the 
radiographer. Possible diagnosis is a fracture. Intoxication and uncoopera-
tiveness were included in this learning activity to place emphasis on pro-
fessional aspects. A request form was used for this learning activity in order 
to relate theory to practice, in other words, contextual learning but also to 
indicate authenticity of learning. 
 Learners were requested to deliberate on the request form as well as on the 
procedure which they would follow to examine this patient. This encouraged 
learner participation and relates to relationship statement three. 
 Deliberate mistakes were made on the request form, for example, wrong 
date, no full name of patient, no doctor signature and wrong limb indicated 
for examination and so forth. This encouraged the students to interpret the 
request form and identify the mistakes using critical thinking skills. 
 The learners were instructed to divide themselves into four groups. Each 
group was allocated a learning task for which they had to explain the 
radiographer responsibilities. This action relates to relationship statement 
five. The tasks were as follows: 
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 Group one had to explain the radiographer responsibilities regarding patient 
care before the patient entered the x-ray room. The learners were expected 
to include the following aspects. Reading and interpreting the request from 
and decide on further actions, calling the patient by full name, identifying the 
patient accurately, radiographer introduction, explanation of undressing and 
explanation of what happens after undressing. 
 Group two had to describe the preparation of x-ray examination room. The 
learners were expected to include the aspects tube positioning and distance 
from the patient, setting of control panel, for example, exposure setting, 
correct cassette size and position and radiation protection equipment. This 
group also had to discuss the professional behaviour of the radiographer 
concerning an intoxicated and uncooperative patient. The learners were 
expected to consider the code of conduct for radiography when dealing with 
this patient. 
 The third group had to explain the sequence of events inside the x-ray room 
when the patient entered. Factors for consideration expected were procedure 
explanation to patient, such as affected anatomical part placement, breathing 
instructions, immobilisation, et cetera, and the positioning technique. 
 The fourth group was instructed to position a volunteer learner, from another 
academic year group, available in x-ray department. The learners were 
warned not to expose this learner to radiation. The group was also expected 
to explain the aftercare of the patient with respect to explanation of dressing, 
waiting for radiographs and where to go when leaving the x-ray department. 
 Although the researcher stated the expectations from each group above, this 
information was not provided to the learners. They had to generate that 
information themselves. 
 The groups were requested to practically demonstrate their activities using 
the volunteer learner. This action relates to relationship statement four and 
facilitated the demonstration of competence. 
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 The educator acted as a facilitator throughout the learning activity and 
provided feedback after the demonstrations. The interaction between the 
educator and the learner forms an integral part of the model. 
 Two learners from each group, preferably ones who were less active during 
the demonstration, had to summarise the outcome of the learning activity with 
reference to the objectives stated. 
 The educator briefly summarised her expectations for the next lecture. 
 Lastly, the educator expressed her appreciation for the learners’ attention and 
their cooperation during the learning activity. She also stated her availability 
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UNIVERSITY OF NAMIBIA 
BACHELOR OF RADIOGRAPHY 
(DIAGNOSTIC) (HONOURS) 
LEARNER LEARNING MANUAL 
RADIATION TECHNIQUE 1 (RRT3580) 
ELBOW RADIOGRAPHY 





Complete the learning manual activities using your prescribed textbook. 
Other sources may be used. Hide all patient information when images and 
request forms are used. 
Please consult the educator for any support and assistance. 
Anatomy: 
Answer the following questions. 
The articular portion of the humeral condyle is divided into two parts. Name these 
parts and state the bones which they articulate with. 
   
   
Which epicondyle is smaller and is projected on the lateral aspect of the 
humerus? 
  
Which epicondyle is larger and is projected on the medial aspect of the humerus? 
  
Name the two depressions on the anterior and posterior surfaces of the distal 
humerus. In flexion, which anatomical areas are received by the two 
depressions? 
   
   





Find at least three radiographic images illustrating any abnormality of the elbow 
and describe the pathology visualised. Add images and descriptions as 
appendices to this manual. 
Projections: 
Basic elbow projections: 
   
   
Request form reading and understanding: 
Find at least three request forms in the teaching imaging facilities relating to 
elbow radiography. Paste photographs of these below and discuss the 
information stated. Remember to hide the patient identification. 
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Planning activities before performing the procedure: 
List all the planning activities a radiographer performs to prepare for the 














Describe the radiographer responsibilities towards the patient before the patient 



































































































Performing the procedure: 
Practice the projections of the elbow on the phantom first; thereafter practice 
these on your fellow learners. Ensure that you do not expose your peers to 
radiation. Lastly, perform procedures on patients under the supervision of senior 
learners or radiographers. Ensure that you have gained the required skills and 
confidence before you perform the procedures on patients independently. Ensure 
that all your procedures are recorded in your clinical record book and that a 
radiographer co-signs all request forms. 
Reflection: 
Report all your experiences with reference to learning the radiographic technique 






























































The following field notes will be described in two sections: 
1. The researcher’s notes regarding the theoretical learning activity ONE in the 
lecture hall. 
2. The researcher’s notes regarding the practical learning activity TWO in the x-
ray departments of teaching hospitals. 
LEARNING ACTVITY ONE 
26 APRIL 2018 
 
1. The researcher’s notes regarding the theoretical learning activity 
ONE in the lecture hall. 
Logistics: 
All 28 learners registered for the module Radiation Technique 1 (RRT3580) were 
present at the university concernedcampus, M-Block, ground floor, room: MCL-
010, from 08H00 – 10H00. The lecture hall is large enough to accommodate the 
group of learners and to accommodate group activities. It is well ventilated and 
light entering the hall is sufficient. The learners are familiar with the environment 
because they have lectures in this venue every Tuesday and Thursday since the 
commencement of lectures in February 2018. 
Observational notes: 
The learners were divided into four groups. The researcher divided the learners 
into the groups by randomly allocating the numbers one to four to learners. This 
was done to encourage learners to interact with peers they would normally not 
interact with because they may not be familiar with each other or they were not 
friends. 
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The researcher teaches two modules to this group of learners and has become 
familiar with their bahaviour in class since February 2018. Normally the students 
are very quiet and only few interact with the educator. During this learning activity 
the researcher observed a change. Learners were more active during the group 
activity and learners who have never spoken in class were engaging with their 
peers. The researcher got the feeling that learners were excited about their tasks 
and the majority was willing to participate. There was more energy among 
learners than is usually the case. 
It appeared to the researcher that all groups enjoyed working together and the 
group dynamics seemed in order except for one learner in group four who 
seemed uninterested, she did not engage with her group members much and 
walked to the bathroom and back several times. She eventually disappeared 
toward the end of the lecture. 
One of the groups (group two) that was randomly selected to present their 
PowerPoint presentation did not save their presentation and had to redo it. The 
group worked well under pressure and completed their presentation in an 
acceptable time. 
While the groups were compiling their presentations the researcher realized that 
the time limitation of 30 minutes was too short for the task and thus told the 
learners that they could have 15 minutes longer for compilation. This resulted in 
the lecture being longer than expected. 
Although the learners were requested to bring laptops to class only three out of 
28 students complied. The researcher quickly borrowed a laptop from a colleague 
so that each group could have a laptop to work with. 
Personal notes: 
I felt excited during the group work activities due to the atmosphere in the lecture 
hall and the enthusiasm of the learners. I was grateful that the learners were 
willing to learn and participated in their learning. I took the role of the facilitator 
while the learners played the main role in the lecture hall. Allowing the students 
to take ownership gave me satisfaction. Having lectured the learners for the last 
three months, it gave me pleasure to witness the immense academic growth that 
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had taken place in the learners and that they could present the radiographic 
positioning of the elbow with minor shortfalls. 
LEARNING ACTVITY TWO 
30 APRIL 2018 
 
2. The researcher’s notes regarding the practical learning activity TWO in 
the x-ray departments of teaching hospitals. 
The two training hospitals were used for the practical learning activity because 
the first year group of students is allocated to the two teaching facilities. The 
learning activity was identically duplicated at both venues. 
A TRAINING HOSPITAL 
Logistics: 
13 learners, registered for the module Radiation Technique 1 (RRT3580), were 
present at one of the training hospital’s X-Ray Department, Room 6, from 10H30 
– 12H10. The imaging room is large enough to accommodate the group of learn-
ers and to accommodate group activities. It is well ventilated and light in the room 
is sufficient. All the equipment in this room was working optimally. The learners 
are familiar with the environment because they have worked in this room every 
Monday and Wednesday since the beginning of the semester which started in 
February 2018. Learners were requested to divide themselves into four groups 
to enable them to work with peers who they are comfortable with. One learner 
allocated to this facility for clinical practice was absent on that day due to medical 
reasons. The practical learning activity, its objectives and the outcomes were later 
covered with this student. 
Observational notes: 
The groups formed for the first learning activity were larger than the ones formed 
for the practical learning activity. The smaller groups were observed to have 
better dynamics because it gave each learner the opportunity to participate 
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actively and form part of the demonstrations. One group voluntarily moved to next 
the room but they were accessible to the educator at all times. Group three 
completed their task earlier than the other groups possibly because they found 
their task easy. 
30 minutes were provided for the tasks to be completed but all the groups were 
ready with their demonstrations after 20 minutes. 
The educator asked a volunteer learner from the third academic year to pose as 
the patient referred to in the request form. He was told that he should act 
intoxicated, be uncooperative and act very difficult. The learner acted perfectly 
and was extremely difficult to handle. Although the first year learners experienced 
him as very funny, they were forced to adapt their activities according to the 
patient behaviour. 
During the demonstrations each learner played a significant role. 
During the feedback sessions the learners were first requested to provide 
feedback to each group after which the educator provided feedback. The learners 
corrected each other and made very relevant comments. 
Toward the end of the learning activity one learner, an assistant radiographer 
who has been working in the imaging field for a while, asked the educator if she 
could make any contribution. The educator encouraged her to do so. She acted 
as a patient and used derogative, negative and abusive language. She told her 
peers that patients could act very badly toward radiographers and learners and 
even become aggressive at times and that learners should act ethically at all 
times. 
Personal notes: 
In my opinion the learners enjoyed the learning activity. The behaviour of the 
volunteer students played a major role because the learners were laughing a lot 
during the activity and this influenced the atmosphere in the room. 
The learners were very calm, comfortable with each other and interacted very 
well. There were however two students who seemed very shy to cooperate. 
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The contributions made by the assistant radiographer added value to the learning 
activity. 
There was a lot of energy in the room and the learners seemed eager to 
participate in the learning activity. 
A TRAINING HOSPITAL 
Logistics: 
13 learners, registered for the module Radiation Technique 1 (RRT3580), were 
present at one of the training hospitals’s X-Ray Department, Room 2, from 14H30 
– 16H15. The imaging room is large enough to accommodate the group of 
learners and to accommodate group activities. It is well ventilated and light in the 
room is sufficient. All the equipment in this room was working optimally. The 
learners are familiar with the environment because they have worked in this room 
every Monday and Wednesday since the beginning of the semester which started 
in February 2018. Learners were requested to divide themselves into four groups 
to enable them to work with peers who they are comfortable with. 
Observational notes: 
My observations with this group of learners were very similar to that of the group 
at the the other training hospital. 
The groups during formed for the first learning activity was larger than the ones 
formed for the practical learning activity. The smaller groups were observed to 
have better dynamics because it gave each learner the opportunity to participate 
actively and form part of the demonstrations. Two groups voluntarily moved to next 
the room but they were accessible to the educator at all times. Three of the groups 
completed their task earlier than the other group. Group three took much longer 
to complete their task since they were waiting for group two to complete their tasks 
to enable them to use the equipment to prepare their demonstration. 
30 minutes were provided for the tasks to be completed but all the groups were 
only ready with their demonstrations after 40 minutes. 
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The educator asked a volunteer learner from the third academic year to pose as 
the patient referred to in the request form. He was told that he should act 
intoxicated, be uncooperative and act very difficult. The learner acted less 
dramatic than the volunteer student used in the first group at one of the training 
hospitals. He was acting to fall asleep most of the time but he did make some 
tasks difficult to handle. These first year learners also experienced him as very 
funny, they were forced to adapt their activities according to the patient behaviour. 
During the demonstrations each learner played a significant role. 
During the feedback sessions the learners were first requested to provide 
feedback to each group after which the educator provided feedback. The learners 
corrected each other and made very relevant comments. 
At the end of the learning activity three learners expressed their appreciation for 
the way in which the learning activity was conducted. They also stated that they 
learned better in this way because they were involved in their learning. 
Radiation was not used during any of the learning activities. 
Personal notes: 
It seemed to me that the learners involved were not as energetic as the previous 
group and provide less detailed information during their demonstrations. This 
could be because the learning activity took place in the afternoon and learners 
could have been tired from working the entire morning. Although the learners 
were not as energetic they did however participate and complete all the tasks 
allocated to them. 
Based on the comments made by the three learners at the end of the learning 
activity I am of the opinion that the learning activity made a positive impression 
on the learners. 
One specific student was very active during her group’s demonstration. She is 
one of the students who were normally quiet in the lecture hall and only 
participated when requested to do so. 
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In general, I was pleased that the learners were all involved during the practical 
learning activities and they were asking questions and providing comments and 
contributions which was not normally the case. Learners learned from each other 
during the feedback session and minimal guidance was provided by the educator. 
The educator was delighted that she could experience the academic growth 
observed in the first year group of learners as a whole. The growth was evidenced 
in the demonstrations and the confidence displayed during the demonstrations. 
After the lecture hall and practical learning activities were completed the 
researcher was convinced that these learners were well prepared and equipped 
to start applying the knowledge obtained during these learning activities during 
their clinical allocations in the X-Ray departments. 
This group of learners was instructed to firstly, observe three senior learners or 
radiographers performing elbow procedures on actual patients. Secondly, they 
are allowed to perform three elbow procedures on patients with the assistance of 
senior learners and radiographers. Finally, if the learners felt comfortable and 
competent, they were allowed to perform elbow procedures autonomously. All 
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